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Chapter  1 
INTRODUCTION 


This  report,  the  Terrestrial  Biology  Technical  Report,  is  one  of 
three  technical  reports  that  address  biological  resources  that  may  be 
affected  by  the  ETSI  coal  slurry  pipeline  project.  The  other  two 
reports  addressing  biological  resources  are  the  Threatened  and  Endan- 
gered Species  Technical  Report  and  the  Aquatic  Biology  Technical  Report. 
The  need  for  these  separate  documents  results  from  the  new  CEQ  guide- 
lines, which  limit  the  final  EIS  document  to  a discussion  of  pertinent 
environmental  information  and  associated  impacts. 

This  report  is  organized  into  two  major  sections:  Affected  Envi- 

ronment and  Environmental  Consequences.  Details  of  the  impact  analysis 
are  contained  'in  the  Environmental  Consequences  section.  The  tables  in 
Appendix  A summarize  the  extent  of  the  general  wildlife  habitats  that 
would  be  affected  by  the  project  components.  Appendix  B is  a more 
detailed  discussion  of  vegetative  habitats.  Appendix  C is  a general 
tabular  summary  of  the  habitat  occurrences  of  important  wildlife  species. 
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Chapter  2 

AFFECTED  ENVIRONMENT 


2. A PROPOSED  ACTION 


The  Proposed  Action  coal  slurry  pipeline  system  and  related  facil- 
ities would  extend  through  the  States  of  Wyoming,  Nebraska,  Kansas, 
Oklahoma,  Arkansas,  and  Louisiana.  A very  general  description  of  major 
wildlife  groups  along  this  route  is  presented  here. 

Large  Mammals.  Mule  deer  (Odocoileus  hemionus) , pronghorn  antelope 
(Antilocarpa  americana),  and  white-tailed  deer  (Odocoileus  virginianus) 
are  the  major  big  game  species  that  would  occur  along  or  near  the 
Proposed  Action  route.  Mule  deer  are  widespread  throughout  a large 
portion  of  the  Proposed  Action  route  through  Wyoming  and  Nebraska. 
Pronghorn  antelope  would  occur  along  much  of  the  Proposed  Action  route 
in  prairie  and  rangeland  habitat.  The  pronghorn  antelope's  range  along 
the  route  generally  would  include  all  the  route  in  Wyoming,  northwestern 
Nebraska,  and  could  include  small  pockets  in  Kansas.  White-tailed  deer 
populations  would  be  found  along  the  route  from  Wyoming  through  Lou- 
isiana. In  Nebraska  and  Kansas  white-tailed  deer  are  found  primarily 
along  stream  courses.  In  Oklahoma,  Arkansas,  and  Louisiana  the  white- 
tailed deer  is  the  principal  big  game  species,  ranging  through  the 
various  vegetative  types. 

Medium-  and  Small-Sized  Mammals.  Numerous  species  of  medium-  and 
small-sized  mammals  would  occur  along  the  Proposed  Action  route.  These 
mammals  include  various  species  of  shrews,  bats,  rabbits,  jackrabbits. 
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chipmunks,  ground  squirrels,  prairie  dogs,  gophers,  mice,  rats,  voles, 
weasels,  and  skunks  (Burt  and  Grossenheider  1964). 

One  group  of  medium-sized  mammals,  the  prairie  dogs,  are  of  sig- 
nificance. Prairie  dog  colonies  are  important  because  they  provide 
potential  habitat  for  the  black-footed  ferret  (Mustela  nigripes) . These 
colonies  are  generally  present  in  prairie  and  rangelands,  frequently 
occurring  near  or  in  riparian  and  agricultural  areas.  Black-tailed 
prairie  dog  (Cvnomys  ludovicianus)  colonies  may  be  scattered  throughout 
much  of  these  habitats  which  would  be  traversed  by  the  Proposed  Action 
route  in  Wyoming,  Nebraska,  Kansas,  and  possibly  in  Oklahoma.  A de- 
tailed discussion  is  contained  in  the  Threatened  and  Endangered  Species 
Technical  Report. 

Birds.  The  diversity  of  vegetative  types  along  the  Proposed  Action 
route  provides  the  habitat  necessary  for  a vide  variety  of  birds  in- 
cluding numerous  species  of  upland  gamebirds,  raptors,  waterfowl,  and 
passerines  (Robbins,  et  al.  1966).  Upland  gamebirds  which  would  be 
expected  to  occur  along  or  near  the  route  include  sage  grouse  (Centro- 
cercus  urophasianus) , mourning  dove  (Zenaidura  macroura) , turkey 
(Meleagris  gallopavo) , ring-necked  pheasant  (Phasianus  colchicus) , 
bobwhite  quail  (Colinus  virginianus) , and  American  woodcock  (Philohela 
minor) . Sage  grouse  would  occur  along  much  of  the  Proposed  Action  route 
in  Wyoming  (see  Section  2.A.1).  Mourning  doves  would  be  common  along 
the  entire  route  near  active  agricultural  areas.  WTild  turkeys  are  known 
to  occur  along  the  Proposed  Action  route  in  Niobrara  County,  Wyoming, 
and  would  also  occur  in  other  states.  Ring-necked  pheasant  may  be  en- 
countered along  the  route  from  Wyoming  to  Arkansas,  although  the  best 
pheasant  habitat  conditions  would  exist  in  Nebraska  and  Kansas.  The 
bobwhite  quail  would  occur  along  riparian  habitat  in  much  of  Nebraska 
and  Kansas,  but  would  be  more  abundant  in  Oklahoma,  Arkansas,  and 
Louisiana  where  better  habitat  is  encountered.  The  American  woodcock 
would  be  found  along  the  route  in  Arkansas  and  Louisiana  occurring  in 


2-2 


thickets  and  woodlands  near  stream  and  river  bottoms.  The  greater 
prairie  chicken  (Tympanuchus  cupido)  would  be  encountered  along  the 
Proposed  Action  route  in  grasslands  in  Nebraska,  Kansas,  and  Oklahoma. 

Waterfowl  would  be  most  abundant  along  the  Proposed  Action  route  in 
the  bottomland  hardwood  floodplain  forests  of  Arkansas  and  Louisiana. 
This  habitat  is  of  significant  value  to  overwintering  waterfowl,  par- 
ticularly mallard  duck  (Anas  platyrhynchos) . Other  waterfowl  habitat 
along  the  route  would  be  scattered  wetlands  areas  in  Nebraska  (e.g., 
sand  hills  area)  and  Kansas,  and  areas  adjacent  to  proposed  major  rivers 
in  all  the  states.  Waterfowl  could  occur  along  the  proposed  route  on 
major  rivers  in  Oklahoma  and  Arkansas,  but  no  concentrations  would  be 
expected  to  be  encountered.  Quivira  National  Wildlife  Refuge  and 
Cheyenne  Bottoms  State  Refuge  are  both  important  migratory  waterfowl 
habitats  in  Kansas;  the  Proposed  Action  route  would  be  located  several 
miles  to  the  southwest  of  these  areas. 

Endangered  bird  species  of  concern  are  discussed  in  more  detail  in 
the  Threatened  and  Endangered  Species  Technical  Report. 

Reptiles  and  Amphibians.  Many  species  of  lizards,  snakes,  frogs, 
toads,  salamanders,  and  turtles  would  occur  along  the  Proposed  Action 
route.  The  American  alligator  (Alligator  mississippiensis)  is  discussed 
in  more  detail  in  the  Threatened  and  Endangered  Species  Technical 
Report.  The  American  alligator  would  be  encountered  in  Louisiana  and 
along  parts  of  the  Proposed  Action  route  in  Arkansas. 

2.A.1  COAL  SLURRY  PREPARATION  PLANTS 

The  major  vegetative  habitat  type  for  the  three  coal  slurry  prep- 
aration plants  (North  Rawhide,  Jacobs  Ranch,  and  North  Antelope)  would 
be  mid-grass  prairie.  A more  detailed  description  of  this  vegetative 
habitat  is  presented  in  Appendix  B (Section  B.4).  The  acreages  that 
would  be  affected  are  discussed  in  Chapter  3 and  listed  in  Appendix 
Table  Al. 
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Wildlife  species  of  special  interest  that  would  occur  or  might 
occur  on  the  proposed  coal  slurry  preparation  plant  sites  include 
pronghorn  antelope,  mule  deer,  black-footed  ferret,  bald  eagle  (Hali- 
aeetus  leucocephalus) , peregrine  falcon  (Falco  peregrinus) , sage  grouse 
(Centrocercus  urophasianus) , and  golden  eagle  (Aquila  chrysaetos) . 

Other  groups  of  wildlife  of  special  interest  that  would  occur  on  these 
sites  include  various  game  mammals  and  birds  and  predators.  Appendix  C 
contains  further  details  on  wildlife  associated  with  habitat  types.  The 
black-footed  ferret,  bald  eagle,  and  peregrine  falcon  are  discussed  in 
the  Threatened  and  Endangered  Species  Technical  Report. 

Pronghorn  Antelope.  The  pronghorn  antelope  occurs  on  the  western  plains 
from  Saskatchewan  in  the  north  to  Chihuahua,  Mexico,  in  the  south  (Sand- 
strom  1973) . Details  of  location  in  Wyoming  relative  to  the  project 
components  are  discussed  in  Chapter  3. 

About  80  percent  (approximately  350,000)  of  the  North  American 
pronghorn  herd  is  located  in  states  which  are  referred  to  as  the  zone  of 
maximum  abundance;  this  area  includes  Wyoming  (herd  of  200,000)  (Ken- 
deigh  1961;  Sandstrom  1973).  The  antelope  is  an  important  big  game 
species  in  Wyoming;  the  annual  harvest  in  Wyoming  is  about  60,000 
(Wyoming  Game  and  Fish  Department  1978a) . 

Evidence  suggests  the  pronghorn  antelope  has  a dependency  upon 
woody  sagebrush  and  other  browse,  particularly  in  the  northern  ranges 
(Sandstrom  1973) . According  to  Sandstrom  (1973)  44  percent  of  the 
antelope  in  Wyoming  occupy  a combination  of  sagebrush  steppe  and 
saltbush-greasewood  ranges.  Forty  percent  occupy  grama-needlegrass- 
wheatgrass  ranges,  and  the  balance  occupy  other  grass  types.  A detailed 
technical  review  of  historical  data  on  antelope  feeding  preferences  is 
contained  in  Sandstrom  (1973) . 

Mule  Deer.  Mule  deer  occur  in  western  North  America,  into  Canada  in  the 
north  and  Mexico  in  the  south.  Details  of  location  of  mule  deer  in 
Wyoming  relative  to  the  project  are  discussed  in  Chapter  3. 
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Currently,  there  is  a relatively  stable  population  of  mule  deer  in 
Wyoming  that  is  estimated  to  total  between  260,000  and  300,000  wintering 
animals.  The  distribution  of  mule  deer  in  the  state  encompasses  45 
million  acres  occurring  throughout  the  states.  The  mule  deer  is  an 
important  big  game  species  in  Wyoming.  Based  upon  annual  harvest 
totals,  mule  deer  are  the  most  popular  big  game  animal  in  Wyoming; 
annual  harvest  of  mule  deer  is  in  excess  of  60,000  animals  (Wyoming  Game 
and  Fish  Department  1978a). 

Mule  deer  feeding  habits  vary  with  the  season.  During  the  winter 
lack  of  availability  largely  restricts  the  diet  of  deer  to  trees  and 
shrubs.  Browse  species  furnish  75  percent  or  more  of  the  winter  diet. 
During  the  spring,  mule  deer  usually  add  early  greening  grasses  to  their 
diet.  As  the  abundance  of  new  shrub  growth  and  forbs  increases,  mule 
deer  take  a wide  variety  of  forage  (Wyoming  Game  and  Fish  Department 
1978b) . 

Sage  Grouse.  The  sage  grouse  is  an  important  game  bird  species  in 
Wyoming.  Details  of  location  of  sage  grouse  in  Wyoming  relative  to  the 
proposed  project  are  discussed  in  Chapter  3. 

The  sage  grouse  is  dependent  upon  sagebrush  for  food  and  for 
nesting  sites.  April  and  May  are  important  for  the  courtship  rituals  of 
the  sage  grouse.  Male  appearances  on  the  strutting  ground  usually  peak 
by  the  first  week  of  April.  The  females  arrive  between  the  first  and 
third  weeks  of  April  and  rarely  stay  longer  than  5 days  on  the  grounds 
(Patterson  1952;  Gill  1966;  Carr  1968),  with  less  than  2 percent  of  the 
nests  being  built  under  dead  sage  (Carr  1968) . 

Golden  Eagle.  The  golden  eagle  occurs  worldwide  in  northern  latitudes. 
The  breeding  range  of  the  golden  eagle  is  circumpolar  in  northern 
latitudes,  extending  as  far  south  as  central  Mexico,  North  Africa,  the 
Himalayas,  and  China  (Brent  1937) . Details  of  location  in  Wyoming 
relative  to  the  proposed  project  components  are  discussed  in  Chapter  o. 
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The  Fish  and  Wildlife  Service  conducts  population  surveys  of  the 
golden  eagle  in  the  western  states.  In  1974,  Wyoming  had  high  densities 
(27.4  birds  per  100  square  miles)  of  golden  eagles,  when  compared  with 
densities  of  12.5,  8.6,  and  1.6  birds  per  100  square  miles  in  eastern 
Montana,  northeastern  South  Dakota,  and  western  North  Dakota,  respec- 
tively. The  population  estimate  for  the  northeastern  region  of  Wyoming 
in  1974  was  more  than  1600  birds  (Fish  and  Wildlife  Service  1974) . 

Other  Representative  Wildlife  Occurring  in  the  Mid-grass  Prairie 
Habitat.  Representative  species  are  those  which  nest  on  the  ground  in 
open  grasslands  and  feed  primarily  on  annual  or  perennial  grass  seeds 
and/or  foliage.  Typical  species  include  thirteen-lined  ground  squirrel 
(Spermophilus  tridecemlineatus) , hispid  pocket  mouse  (Perognathus 
hispidus  paradoxus) , western  harvest  mouse  (Reithrodontomys  megalotis 
dvchei ) , plains  harvest  mouse  (Reithrodontomys  montanus  albescens) , 
savannah  sparrow  (Passerculus  sandwichensis) , grasshopper  sparrow 
(Ammodramus  savannarum) , vesper  sparrow  (Pooecetes  gramineus) , and 
McCown' s longspur  (Calcarius  mccownii) . 

2. A. 2 WATER  SUPPLY  SYSTEM 

The  water  supply  system  alignments  and  related  facilities  would 
traverse  agriculture,  mid-grass  prairie,  shrub  and  brush  rangeland,  and 
ponderosa  pine  forest.  Limited  areas  of  barren  land  would  also  be 
traversed.  A more  detailed  description  of  these  vegetative  habitats  is 
presented  in  Appendix  B.  The  acreages  that  would  be  affected  are 
discussed  in  Chapter  3,  and  listed  in  Appendix  Table  Al. 

Wildlife  species  of  special  interest  that  would  occur  or  might 
occur  in  association  with  or  along  the  water  supply  system  routes 
include  pronghorn  antelope,  mule  deer,  black-footed  ferret,  bald  eagle, 
peregrine  falcon,  sage  grouse,  and  golden  eagle.  Other  groups  of 
wildlife  of  special  interest  that  would  occur  on  these  sites  include 
various  game  mammals  and  birds  and  predators.  Appendix  C contains 
further  details  on  wildlife  associated  with  habitat  types. 
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The  black-footed  ferret,  bald  eagle,  and  peregrine  falcon  are 
discussed  in  the  Threatened  and  Endangered  Species  Technical  Report. 

The  pronghorn  antelope,  mule  deer,  sage  grouse,  and  golden  eagle  are 
discussed  in  Section  2.A.I. 

Wildlife  in  the  Region.  Numerous  mammal  species  are  fairly  ubiquitous 
in  this  region  of  Wyoming  and  probably  occur  in  all  vegetation  types 
because  of  vagility,  large  territory  size,  or  broad  habitat  require- 
ments. Representative  species  include  the  white-tailed  jackrabbit 
(Lepus  townsendi) , deer  mouse  (Peromvscus  maniculatus) , badger  (Taxidea 
taxus) , and  striped  skunk  (Mephitus  mephitus) . Various  mammalian 
predators  are  also  wide-ranging;  their  presence,  abundance,  and  dis- 
tribution are  influenced  primarily  by  availability  of  prey.  These 
include  coyote,  red  fox  (Vulpes  vulpes  regalis) , and  longtailed  weasel 
(Mustela  frenata)  (Wyoming  Game  and  Fish  Commission  1977) . 

Numerous  bird  species  are  also  fairly  ubiquitous,  since  they  are 
highly  insectivorous.  Their  presence,  density,  and  distribution  is 
significantly  influenced  by  the  presence  and  abundance  of  local  insect 
populations.  These  include  common  nighthawk  (Chordeiles  minor) , western 
kingbird  (Tyrannus  verticalis),  Jay’s  phoebe  (Sayormis  sara) , bank 
swallow  (Riparia  riparia) , bobolink  (Dolichonyx  oryzivorus) , and  western 
meadowlark  (Sturnella  neglecta) . Various  raptors  will  also  occur 
throughout  the  region,  including  Cooper’s  hawk  (Accipiter  cooperii) , 
red- tailed  hawk  (Buteo  j amaicensis) , Swainson's  hawk  (Buteo  swainsoni) , 
rough-legged  hawk  (Buteo  lagopus) , golden  eagle,  and  bald  eagle  (the 
bald  eagle  is  discussed  in  greater  detail  in  the  Threatened  and  En- 
dangered Species  Technical  Report) . 

Various  reptiles  will  also  range  over  the  several  vegetative  types 
because  of  their  food  requirements.  Examples  include  the  eastern  short- 
horned lizard  (Phrynosoma  douglassi) , an  insectivore;  and  the  milk  snake 
(Lampropeltis  triangulum) , a predator  on  small  birds  and  mammals. 
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Wyoming  contains  abundant  raptor  habitat  in  the  form  of  cliffs  for 
nesting  and  large,  open  basins  near  these  cliffs  for  hunting  (Bureau  of 
Land  Management  1974).  In  addition  to  bald  eagles  and  golden  eagles, 
other  raptors  that  would  occur  in  the  region  during  the  summer  are  great 
horned  owl  (Bubo  virginianus) , turkey  vulture  (Cathartes  aura) , Swain- 
son's  hawk,  red-tailed  hawk,  marsh  hawk  (Circus  cyaneus) , and  sparrow 
hawk  (Falco  sparverius) . During  the  winter  the  rough-legged  hawk  would 
occur  as  well  (Peterson  1961;  Robbins,  et  al.  1966).  The  prairie  falcon 
(Falco  mexicanus) , usually  a migrant,  may  be  observed  in  the  summer 
(Bureau  of  Land  Management  1974) . These  hawks  subsist  primarily  on 
small  mammals  ranging  in  size  from  mice  to  small  rabbits.  The  pr.airie 
falcon  has  a variable  diet,  ranging  from  ground  squirrels,  small  jack- 
rabbits,  to  a few  insects,  and  a wide  range  of  birds  (Bureau  of  Land 
Management  1974,  1978;  WTilliams  and  Matteson  1973). 

Other  Representative  Wildlife  in  the  Agriculture  Habitat.  Represen- 
tative species  would  include  striped  skunk,  desert  cottontail 
(Sylvilagas  audubonii),  black-tailed  prairie  dog,  longtail  weasel, 
coyote  (Canis  latrans),  western  meadowlark,  and  mourning  dove. 

Other  Representative  Wildlife  in  the  Mid-grass  Prairie  Habitat.  Repre- 
sentative wildlife  in  the  mid-grass  prairie  habitat  are  discussed  in 
Section  2.A.I. 

Other  Representative  Wildlife  in  the  Shrub  and  Brush  Rangeland  Habitat. 
This  vegetative  type  supports  a great  variety  of  wildlife  species. 

These  species  are  heavily  dependent  upon  sagebrush  for  food,  or  cover, 
or  nesting  sites,  or  combinations  of  these  factors.  Other  upland  shrubs 
such  as  greasewood,  saltbush,  and  rabbitbush  may  be  important,  partic- 
ularly for  winter  food.  Typical  species  include  pronghorn  antelope, 
mule  deer,  desert  cottontail,  white-tailed  jackrabbit,  badger,  coyote, 
longtail  weasel,  deer  mouse,  least  chipmunk  (Eutamias  minimus) , Brewer's 
sparrow  (Spizella  breweri),  vesper  sparrow,  sage  sparrow  (Amphispiza 
belli) , sage  grouse,  green-tailed  towhee  (Chlorura  chlorura) , and  horned 
larks  (Eremophila  alpestris) . 
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Other  Representative  Wildlife  in  the  Ponderosa  Pine  Forest  Habitat. 
Representative  species  use  the  open  pine  timber  areas  for  cover,  food, 
or  nesting  sites,  or  a combination  of  these  factors.  Typical  species 
include  bushy-tailed  wood  rat  (Neotoma  cineria  orolestes) , porcupine 
(Erethizon  dorsatum  brumeri) , pygmy  nuthatch  (Sitta  pygmaea) , and  white- 
winged junco  (Junco  aikeni) . While  not  supporting  as  many  species  of 
wildlife  (Bureau  of  Land  Management  1978)  as  some  other  types  of  habi- 
tat, the  ponderosa  pine  type  furnishes  valuable  cover  to  mule  deer  and  a 
variety  of  other  wildlife. 

2. A. 3 SLURRY  PIPELINE  SYSTEM 

Wyoming 

North  Antelope  Slurry  Gathering  Line.  The  North  Antelope  slurry  gath- 
ering line  would  traverse  mid-grass  prairie  (small  areas  of  agriculture, 
ponderosa  pine  forest  and  barren  land  would  also  be  traversed) . Details 
are  included  later  in  this  section. 

North  Rawhide  Slurry  Gathering  Line.  The  North  Rawhide  slurry  gathering 
line  would  traverse  agriculture  and  mid-grass  prairie.  Details  are 
included  in  the  section  below. 

Slurry  Pipeline.  The  Proposed  Action  coal  slurry  pipeline  system  in 
Wyoming  would  traverse  agriculture,  mid-grass  prairie,  shrub  and  brush 
rangeland,  and  ponderosa  pine  forest.  A more  detailed  description  of 
these  vegetative  habitats  is  presented  in  Appendix  B.  The  acreages  that 
would  be  affected  are  discussed  in  Chapter  3,  and  listed  in  Appendix 
Table  Al. 

Wildlife  species  of  special  interest  that  would  occur  or  might 
occur  along  the  slurry  pipeline  system  in  Wyoming  include  pronghorn 
antelope,  mule  deer,  black-footed  ferret,  bald  eagle,  peregrine  falcon, 
sage  grouse,  and  golden  eagle.  Other  groups  of  wildlife  of  special 
interest  that  would  occur  on  these  sites  include  various  game  mammals 
and  birds  and  predators.  Appendix  C contains  further  details  on  wild- 
life assoicated  with  habitat  types. 
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The  black-footed  ferret,  bald  eagle,  and  peregrine  falcon  are 
discussed  in  the  Threatened  and  Endangered  Species  Technical  Report. 

The  pronghorn  antelope,  mule  deer,  sage  grouse,  and  golden  eagle  are 
discussed  in  Section  2.A.I. 

Other  wildlife  species  which  would  be  representative  of  these 
habitats  are  discussed  in  Sections  2.A.1  and  2. A. 2. 

Nebraska 

The  Proposed  Action  coal  slurry  pipeline  system  in  Nebraska  would 
traverse  agriculture,  short-grass  prairie,  mid-grass  prairie,  non- 
forested  wetlands,  and  forested  wetlands.  A more  detailed  description 
of  these  vegetative  habitats  is  presented  in  Appendix  B.  The  areas  that 
would  be  affected  are  discussed  in  Chapter  3,  and  are  listed  in  Appendix 
Table  Al. 

Wildlife  species  or  groups  of  special  interest  which  would  occur  or 
might  occur  along  the  Proposed  Action  route  in  Nebraska  include  prong- 
horn antelope,  mule  deer,  white-tailed,  deer,  northern  swift  fox  (Vulpes 
velox) , black-footed  ferret,  bald  eagle,  peregrine  falcon,  golden  eagle, 
sandhill  crane  (Grus  canadensis),  and  various  furbearers,  small  game, 
gamebirds,  and  waterfowl.  Appendix  C contains  further  details  on 
wildlife  associated  with  habitat  types.  The  pronghorn  antelope,  mule 
deer,  and  golden  eagle  are  discussed  in  Section  2.A.1;  some  further 
detail  for  antelope  and  mule  deer  is  presented  here.  The  northern  swift 
fox,  black-footed  ferret,  bald  eagle,  and  peregrine  falcon  are  discussed 
in  detail  in  the  Threatened  and  Endangered  Species  Technical  Report. 

Pronghorn  Antelope.  The  pronghorn  antelope  is  discussed  in  Section 
2.A.I.  Details  of  location  in  Nebraska  relative  to  the  proposed  project 
components  are  discussed  in  Chapter  3.  About  20  percent  of  the  North 
American  pronghorn  herd  is  located  in  states  which  are  referred  to  as 
the  zone  of  medium  abundance;  this  area  includes  Nebraska  (herd  of 
7000)  (Kendeigh  1961;  Sandstrom  1973).  The  antelope  is  hunted  as  a big 
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game  species,  although  the  harvest  is  much  more  limited  than  in  Wyoming 
(about  1300  antelope  harvested  in  1970)  (Nebraska  Game  and  Parks  Commis- 
sion 1972)  . 

Mule  Deer.  The  mule  deer  is  discussed  in  Section  2.A.I.  Details  of 
location  in  Nebraska  relative  to  the  proposed  project  components  are 
discussed  in  Chapter  3.  In  Nebraska  mule  deer  are  found  primarily  in 
the  western  half  of  the  state,  and  are  rare  east  of  the  97th  meridian. 
They  reach  their  highest  densities  in  the  timbered  escarpments  of  the 
panhandle.  The  population  in  Nebraska  is  estimated  at  AO, 000  (Nebraska 
Game  and  Parks  Commission  1972) . The  mule  deer  is  harvested  as  a big 
game  species;  the  annual  harvest  is  about  8000  (Nebraska  Game  and  Parks 
Commission  1972) . 

White-tailed  Deer.  In  Nebraska,  white-tailed  deer  occur  in  all  counties 
and  are  the  predominant  deer  species  in  the  eastern  half  of  the  state. 
Consequently,  numbers  are  higher  in  portions  of  the  state  distant  from 
the  Proposed  Action  route.  White-tailed  deer  densities  are  highest 
along  the  wooded  river  systems  and  stream  courses  where  the  best  habitat 
would  be  encountered  (Nebraska  Game  and  Parks  Commission  1972) . 

Sandhill  Crane.  Although  not  a game  species  in  Nebraska  the  sandhill 
cranes  provide  an  annual  spring  spectacle  along  portions  of  the  Platte 
River  where,  during  March  and  April,  about  200,000  cranes  congregate. 
They  feed  in  pastures  and  fields  during  the  day,  and  roost  on  shallow 
river  sand  bars  at  night.  In  April  they  move  north  into  Canada  and 
beyond  to  nest. 

The  presence  of  these  birds  appears  to  be  dependent  on  proper  river 
conditions  needed  to  provide  roosting  sites.  Open  sand  bars  and  shallow 
water-covered  bars  appear  necessary.  Since  this  area  of  Nebraska  is  the 
only  site  known  to  be  acceptable  for  the  spring  staging  of  more  than  80 
percent  of  the  entire  continental  population  of  sandhill  cranes,  its 
proper  management  is  critical  (Nebraska  Game  and  Parks  Commission  1972; 
Drewien,  et  al.  1975) . 
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Furbearers.  Three  species,  muskrat  (Ondatra  zibethicus) , beaver  (Castor 
canadensis) , and  mink  (Hustela  vison)  are  officially  classified  as 
furbearers  in  Nebraska.  Other  species  which  are  generally  classified  as 
non-game  mammals  provide  additional  fur  harvest  value:  raccoon  (Procyon 

lotor) ; skunk;  weasel;  coyote;  and  fox.  Muskrat  densities  and  numbers 
are  highest  in  the  marshes  of  the  sandhills.  The  stability  of  water 
levels  and  conditions  of  aquatic  vegetation  are  important  to  muskrats. 
Beaver  would  be  found  throughout  Nebraska  along  flowing  streams  and  some 
lakes;  mink  would  also  be  found  throughout  Nebraska  along  water  courses 
and  in  the  vicinity  of  lakes  and  ponds.  Coyotes  are  common  along  river 
systems  and  brushy  draws,  and  less  common  in  open  expanses  of  grass- 
lands, and  uncommon  to  rare  in  intensively  farmed  areas.  Badgers  are 
found  throughout  Nebraska  and  occur  in  practically  all  habitat  types; 
they  are  less  common  where  farming  is  intensive.  Striped  skunks  are 
found  throughout  Nebraska  in  virtually  all  types  of  habitat.  They  are 
common  in  most  areas  of  the  state  (Nebraska  Game  and  Parks  Commission 
1972)  . 

Small  Game.  While  cottontails  are  found  statewide,  they  are  concen- 
trated where  brush  cover  occurs.  Highest  densities  are  in  areas  where 
croplands,  weedlands,  and  woodlands  are  interspersed.  Cottontails  would 
be  encountered  along  all  the  Proposed  Action  route  through  Nebraska,  but 
generally  greater  densities  (10  to  100  per  square  mile)  will  be  en- 
countered south  of  the  North  Platte  River  (MP  203)  (Nebraska  Game  and 
Parks  Commission  1972) . 

Black- tailed  jackrabbit  (Lepus  calif ornicus)  are  statewide  in 
distribution;  the  white-tailed  jackrabbit  is  limited  mainly  to  that 
portion  of  Nebraska  north  of  the  Platte  River  (Nebraska  Game  and  Parks 
Commission  1972) . 

Gamebirds . Pheasants  would  be  encountered  along  the  entire  stretch  of 
the  Proposed  Action  route  in  Nebraska;  populations  would  be  highest 
south  of  the  South  Platte  River  (MP  266).  Some  higher  pheasant  popu- 
lations could  be  encountered  in  Box  Butte  County  north  of  the  North 
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Platte  River.  Below  the  South  Platte  River  densities  will  tend  to  be 
moderate,  with  ranges  of  50  to  200  birds  per  square  mile.  An  important 
factor  controlling  pheasant  numbers  over  most  of  the  range  is  suitable 
nesting  cover  (Nebraska  Game  and  Parks  Commission  1972) . 

Most  rivers  and  streams  bordered  by  woody  cover  are  classed  as 
bobwhite  quail  range.  Populations  are  highest  in  eastern  Nebraska. 
Limited  quail  habitat  would  be  encountered  along  the  North  Platte  (MP 
203) , South  Platte  (MP  266) , and  Republican  Rivers  (MP  361) , and  in 
suitable  habitat  in  Chase,  Hayes,  and  Hitchcock  Counties  (MP  300  to 
380) . Along  the  proposed  route  grazing  of  the  areas  of  woody  cover 
would  be  an  important  factor  limiting  quail  numbers;  loss  of  woody  cover 
is  a critical  factor  affecting  quail  (Nebraska  Game  and  Parks  Commission 
1972)  . 

No  areas  where  prairie  chicken  concentrations  would  occur  along  the 
Proposed  Action  route  have  been  identified.  In  Nebraska  prairie  chickens 
are  concentrated  in  the  eastern  and  south-central  edges  of  the  sand- 
hills. In  the  western  and  central  portions  of  the  sandhills  prairie 
chicken  numbers  are  very  low.  Their  range  takes  in  the  majority  of  the 
scattered  cropland  within  the  sandhills  and  most  of  the  low  level  wet 
meadow  habitat  that  produces  clover  and  native  hay  crops.  A critical 
factor  in  greater  prairie  chicken  habitat  is  the  absence  of  cropland  and 
nesting  and  brood-rearing  cover.  Heavy  grazing  leaves  little  quality 
nesting  vegetation  (Nebraska  Game  and  Parks  Commission  1972) . 

Sharptail  grouse  (Pedioecetes  phasianellus)  would  not  be  common 
along  the  Proposed  Action  route.  Factors  affecting  sharptail  grouse 
populations  are  probably  nesting  and  brood-rearing  cover.  In  Nebraska 
the  interior  of  the  sand  hills  region  provides  excellent  habitat;  small 
isolated  colonies  occur  in  the  short-grass  prairie  habitat  of  western 
Nebraska  (Nebraska  Game  and  Parks  Commission  1972) . 
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Waterfowl.  Nebraska  with  its  river  systems,  sand  hill  lakes,  rain- 
basins,  and  reservoirs  provides  waterfowl  habitat,  and  exerts  a signi- 
ficant attraction  for  migrating,  nesting  and  wintering  waterfowl.  A 
total  of  28  species  of  ducks  and  eight  species  of  geese  and  swans  have 
been  recorded  in  the  state.  Major  production  areas  are  found  in  the 
sand  hill  lakes  and  the  rainwater  basins.  Large  numbers  of  ducks  and 
some  geese  regularly  overwinter  in  Nebraska  on  portions  of  the  Platte 
River  and  associated  reservoirs.  Much  of  the  harvest  of  waterfowl 
occurs  in  the  vicinity  of  these  wintering  areas  (Nebraska  Game  and  Parks 
Commission  1972) . 

Other  Representative  Wildlife  in  Agriculture.  Agriculture  constitutes 
the  largest  habitat  which  would  be  crossed  by  the  Proposed  Action  route 
in  Nebraska  (Appendix  A).  Some  portions  of  the  state,  especially  the 
sand  hills  and  panhandle,  have  limited  cropland  acreages  due  to  low 
rainfall,  poor  soil,  or  unfavorable  topography.  Winter  wheat  in  areas 
where  few  lands  are  idle  and  that  are  devoted  primarily  to  row  crops  and 
intensive  cultivation  provide  important  nesting  and  brood-rearing  cover 
for  pheasants.  Row  crops  have  little  value  to  upland  game  during  the 
breeding  season,  but  provide  some  food  for  wildlife,  especially  after 
harvest.  Some  game  species  such  as  pheasant,  quail,  cottontail,  and 
squirrel,  are  all  tied  closely  to  agriculture  when  other  habitat  types 
are  adjacent  to  these  areas.  Suitable  undisturbed  nesting  cover  is 
limited  in  quantity,  particularly  for  pheasants.  Deer  utilize  agri- 
cultural crops  and  residues  as  part  of  their  diet.  Both  antelope  and 
deer  are  attracted  to  alfalfa  and  wheat  fields.  Concentrations  of 
waterfowl  utilize  crops  as  a food  source  in  fall,  winter,  and  spring 
(Missouri  River  Basin  Commission  1975) . 

Other  Representative  Wildlife  in  the  Short-grass  Prairie  Habitat. 
Short-grass  prairie  habitat  in  Nebraska  would  be  encountered  in  Sioux, 

Box  Butte,  Morrill,  Garden,  Deuel,  Keith,  and  Perkins  Counties  in 
Nebraska  (Kaul  1975).  Antelope  and  mule  deer  would  be  encountered, 
although  in  relatively  low  numbers.  Representative  species  would  include 
northern  pocket  gopher  (Thomomys  talpoides) , plains  harvest  mouse, 
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mourning  dove,  savannah  sparrow,  and  horned  lark.  Wide-ranging  predators 
which  would  be  present  include  coyote,  red  fox,  and  golden  eagle. 

Other  Representative  Wildlife  in  the  Mid-grass  Prairie  Habitat.  The 
mid-grass  prairie  occurring  on  non-sandy  soils  in  western  Sioux  County 
is  similar  to  that  in  Wyoming.  The  mid-grass  prairie  occurring  in  the 
sand  hills  area  of  Nebraska  is  described  in  detail  in  Section  B.4, 
Appendix  B.  Antelope  occur  throughout  this  mid-grass  prairie  habitat 
type  having  been  reestablished  recently  in  parts  of  the  sand  hills  by 
transplanting.  Sharp- tailed  grouse  and  prairie  chickens  are  also 
present.  The  sharptails  occupy  most  of  the  greater  sand  hills  region, 
while  prairie  chickens  occur  primarily  along  the  eastern  and  southern 
edges  of  the  sand  hills.  Natural  lake  and  marsh  habitat  is  located  in 
the  sand  hills  and  the  area  provides  production  areas  for  waterfowl  and 
shore  birds.  In  addition,  adjacent  vegetation  contains  pheasant  habi- 
tat, and  is  important  for  winter  cover  (Missouri  River  Basin  Commission 
1975;  Aronson  and  Ellis  1979) . 

Other  Representative  WTildlife  in  the  Forested  and  Non-Forested  Wetland 
Habitats . The  wildlife  in  the  non-forested  wetland  and  forested  wetland 
habitat  types  along  stream  courses  is  characterized  by  greater  abundance 
and  diversity  of  species  than  adjacent  areas.  In  part  because  most  of 
the  land  use  in  Nebraska  along  the  Proposed  Action  route  has  been 
converted  to  cropland  or  undergone  modification  of  native  prairie 
habitat  due  to  livestock  grazing,  this  habitat  takes  on  additional 
importance.  Numerous  species  depend  primarily  upon  the  plant  asso- 
ciations and  associated  wet  areas  directly  or  indirectly  to  provide 
food,  cover,  nesting,  and  breeding  sites  (Behnke  1979).  Common  species 
include  raccoon,  striped  skunk,  muskrat,  long-billed  marsh  wren 
(Telmatodytes  palustris) , brown  thrasher  (Toxostoma  rufum) , yellowthroat 
(Geothlypis  trichas) , leopard  frog  (Rana  pipiens) , and  western  plains 
garter  snake  (Thamnophis  radix) . 

Kansas 

The  Proposed  Action  route  in  Kansas  would  traverse  agriculture, 
mid-grass  prairie  and  tail-grass  prairie.  Small  areas  of  shrub  and 
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brush  rangeland,  cross  timbers,  and  barren  land  would  also  be  traversed. 
A more  detailed  description  of  these  vegetative  habitats  is  presented  in 
Appendix  B.  The  areas  that  would  be  affected  are  discussed  in  Chapter 
3,  and  are  listed  in  Appendix  Table  Al. 

Wildlife  species  or  groups  of  special  interest  which  occur  or  might 
occur  along  the  Proposed  Action  route  in  Kansas  include  mule  deer, 
white-tailed  deer,  black-footed  ferret,  bald  eagle,  peregrine  falcon, 
whooping  crane  (Grus  americana) , interior  least  tern  (Sterna  albifrons) , 
various  furbearers,  small  game,  and  gamebirds.  Appendix  C contains 
further  details  on  wildlife  associated  with  habitat  types.  The  fur- 
bearers  are  discussed  in  Section  2. A. 3.  The  black-footed  ferret,  bald 
eagle,  peregrine  falcon,  whooping  crane,  and  interior  least  tern  are 
discussed  in  the  Threatened  and  Endangered  Species  Technical  Report. 
Representative  wildlife  occurring  in  agriculture  and  mid-grass  prairie 
have  already  been  discussed  in  this  section;  those  occurring  in  tail- 
grass  prairie  are  discussed  below. 

Mule  Deer . The  mule  deer  is  discussed  in  Section  2.A.I.  Details  of 
location  in  Kansas  relative  to  the  project  components  are  discussed  in 
Chapter  3.  In  Kansas  mule  deer  occupy  approximately  4000  square  miles 
of  permanent  brush  and  partially  wooded  habitat  in  the  north  and  western 
parts  of  the  state;  the  population  is  estimated  at  about  8000  (Kansas 
Fish  and  Game  Commission  1979) . 

White-Tailed  Deer.  In  Kansas  the  estimated  1977  population  of  white- 
tailed deer  was  34,000;  the  population  has  been  expanding  in  the  state. 
The  best  habitat  is  woodlands,  including  upland  forests,  riparian 
timber,  and  brushy  pastures  and  borders  (Kansas  Fish  and  Game  Commission 
1979;  Anderson  1964) . 

Small  Game.  Three  subspecies  of  cottontail  rabbits  are  found  in  Kansas: 
eastern  cottontails,  desert  cottontails,  and  swamp  rabbits.  Eastern 
cottontails  (Svlvilagus  f loridanus)  are  found  statewide  while  desert 
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cottontails  and  swamp  rabbits  (Sylvilagus  a_.  aquaticus)  are  found  in 
extreme  southwest  and  southeast  Kansas,  respectively  (Kansas  Fish  and 
Game  Commission  1979) . Eastern  cottontails  would  be  expected  to  occur 
along  the  Proposed  Action  route;  the  other  species  would  probably  not  be 
encountered.  The  black- tailed  jackrabbit  occurs  primarily  in  the 
western  two-thirds  of  Kansas  and  would  occur  along  the  Proposed  Action 
route.  There  are  three  species  of  tree  squirrels  in  Kansas:  gray 

(Sciurus  carolinensis) ; fox  (Sciurus  niger  ruf iventer) ; and  southern 
flying  (Glaucomys  volans  volans) . The  fox  squirrel  would  occur  in 
wooded  riparian  habitat  where  such  habitat  is  encountered  (Anderson  and 
Nelson  1958). 

Gamebirds . The  wild  turkey  was  restored  to  Kansas  in  the  mid-1960s. 
Southwest  and  south-central  Kansas  releases  have  been  the  most  success- 
ful; wild  turkeys  are  now  estimated  at  approximately  6000  birds. 
Nonetheless,  turkeys  are  not  abundant  in  Kansas.  Although  Kansas 
appears  to  have  suitable  turkey  habitats  along  many  drainages,  many  of 
these  areas  are  isolated  making  natural  infiltration  very  slow  (Kansas 
Fish  and  Game  Commission  1979) . Riparian  habitat  and  woody  vegetation 
would  support  limited  numbers  of  turkey  along  the  Proposed  Action  route. 

Pheasant  are  absent  or  extremely  limited  in  east-central  and 
southeast  Kansas.  Highest  populations  occur  in  the  west  and  north- 
central  portions  of  the  state.  Highest  pheasant  populations  along  the 
Proposed  Action  route  are  likely  to  be  encountered  in  northwest  and 
central  Kansas  (Kansas  Fish  and  Game  Commission  1979;  Johnston  1965). 

There  are  two  species  of  quail  found  in  Kansas:  bobwhite  and 

scaled.  While  bobwhite  populations  occur  in  virtually  every  county, 
highest  populations  are  in  the  eastern  third  of  the  state;  moderate 
populations  occur  in  the  central  portion.  Bobwhite  populations  would  be 
more  common  along  the  Proposed  Action  route  in  the  central  and  southern 
part  of  the  state.  The  scaled  quail  (Callipepla  squamata)  occurs  in  the 
southwest  portion  of  Kansas,  distant  from  the  Proposed  Action  route 
(Kansas  Fish  and  Game  Commission  1979) . 
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The  estimated  population  in  the  early  1970s  of  greater  prairie 
chicken  in  Kansas  was  about  175,000  birds.  The  populations  are  highest 
in  the  tail-grass  prairies  of  the  Flint  Hills  where  60  percent  of  the 
habitat  is  grassland  (Jones  1963;  Kirsch  1974).  Populations  are  re- 
maining constant;  the  southeast  part  of  Kansas  is  experiencing  a de- 
crease in  numbers  and  habitat,  while  populations  are  increasing  in  the 
north-central  region  (Kansas  Fish  and  Game  Commission  1979;  Wood  1979). 

The  lesser  prairie  chicken  (Tympanuchus  pallidicinctus)  occurs  in 
the  southwest  quarter  of  the  state,  with  the  largest  population  in  the 
remaining  sand  sage  prairie  south  of  the  Arkansas  River  (Kansas  Fish  and 
Game  Commission  1979) . Lesser  prairie  chicken  habitat  would  occur  west 
of  the  Proposed  Action  route  (Queal  and  Wood  1980) . 

Oklahoma 

The  Proposed  Action  route  in  Oklahoma  would  traverse  agriculture, 
cross  timbers,  oak-hickory  forest,  tail-grass  prairie  and  forested 
wetland  habitat  types.  A more  detailed  description  of  these  vegetative 
habitats  is  presented  in  Appendix  B.  The  areas  that  would  be  affected 
are  discussed  in  Chapter  3,  and  are  listed  in  Appendix  Table  Al. 

Wildlife  species  or  groups  of  special  interest  which  would  occur  or 
might  occur  along  the  Proposed  Action  route  in  Oklahoma  include  white- 
tailed deer,  gray  bat  (Myotis  grisescens) , Indiana  bat  (Mvotis  sodalis) , 
Ozark  big-eared  bat  (Plecotus  townsendii  ingens) , bald  eagle,  peregrine 
falcon,  and  greater  prairie  chicken.  Appendix  C contains  further 
details  on  wildlife  associated  with  habitat  types.  The  gray  bat, 

Indiana  bat,  Ozark  big-eared  bat,  bald  eagle,  and  peregrine  falcon  are 
discussed  in  the  Threatened  and  Endangered  Species  Technical  Report. 
Representative  wildlife  in  agriculture  are  discussed  above  as  well  as 
below  in  Section  2. A. 3. 

Common  furbearers  in  Oklahoma  which  would  occur  along  the  Proposed 
Action  route  include  opossum,  striped  and  spotted  skunks,  raccoon, 
muskrat,  beaver,  mink,  foxes  (Vulpes  and  Urocyon) , bobcat  (Lynx  rufus) , 
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and  coyotes  (University  of  Tulsa  1977;  Army  Corps  of  Engineers  1970). 

Common  small  game  include  the  eastern  cottontail  and  black-tailed 
jackrabbit.  The  gray  squirrel  and  fox  squirrel  are  game  mammals  occur- 
ring along  the  alignments.  Bottomland  forest  would  be  the  principal 
habitat  of  the  gray,  while  the  fox  squirrel  would  occupy  mostly  upland 
forests  (oak-hickory  type) . Common  game  birds  (in  addition  to  the 
greater  prairie  chicken)  include  bobwhite  quail,  pheasant,  and  woodcock. 

Several  reservoirs  would  occur  near  the  Proposed  Action  route 
including  Oologah  and  Fort  Gibson.  Large  populations  of  overwintering 
waterfowl  utilize  these  and  other  reservoirs  in  Oklahoma.  The  mallard 
is  the  most  abundant  overwintering  species  (80  to  90  percent  of  the 
population) ; other  species  include  merganser  (Mergus  merganser) , gadwall 
(Anas  strepera) , coot  (Fulica  americana) , greenwing  teal  (Anas  carolinensis) , 
snow  geese  (Chen  hyperborea) , and  Canada  geese  (Branta  ■ canadensis) 

(Gorham  1970;  Kassing  1965)  . 

White-tailed  Deer.  The  white-tailed  deer  was  nearly  extirpated  in 
Oklahoma  early  in  the  1900s,  but  restocking  and  good  management  have 
resulted  in  its  successful  reestablishment,  particularly  in  northeastern 
Oklahoma  (University  of  Tulsa  1977) . Habitat  types  which  would  support 
high  deer  populations  in  Oklahoma,  and  would  be  traversed  by  the  Pro- 
posed Action  route  include  the  oak-hickory  forest  and  forested  wetland 
types. 

Greater  Prairie  Chicken.  The  greater  prairie  chicken  formerly  occurred 
in  south-central  Canada  and  the  United  States  east  of  the  Rocky  Moun- 
tains, except  the  southeastern  states  (Bent  1932) . Details  of  location 
in  Oklahoma  relative  to  the  project  components  are  discussed  in  Chapter  3. 

While  not  officially  listed  by  the  State  of  Oklahoma  (no  official 
endangered  and  threatened  species  list  exists  at  the  state  level  for 
Oklahoma) , a particular  concern  in  Oklahoma  exists  for  this  gamebird 
(Gomez  1979;  Short  1979). 
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The  greater  prairie  chicken  has  evolved  in  and  depends  upon, 
native  tail-grass  and  mid-grass  prairies.  Throughout  its  range  the 
major  limiting  factor  is  the  lack  of  adequate  nesting  and  brood-rearing 
habitat.  Habitat  quality  increases  as  tail-grass  height  and  density 
increases,  shrub  density  decreases  and  the  percentages  of  bare  ground 
decreases  (Colorado  Division  of  Wildlife  1978) . Formerly,  the  greater 
prairie  chicken  ranked  first  among  the  game  birds  of  the  prairies. 

A critical  period  for  prairie  chickens  occurs  during  the  spring 
courtship.  Populations  are  concentrated  in  specific  areas  during  this 
time  (March  into  June,  but  primarily  in  April  and  May) . Males  "strut" 
and  "boom"  in  courting  the  females,  thus  the  reference  to  strutting  or 
booming  grounds.  The  nest  of  the  prairie  chicken  is  on  the  ground,  but 
the  character  of  the  vegetation  in  which  it  is  built  varies.  Generally 
the  nesting  site  is  among  grasses  and  weeds  or  low  shrubbery  in  very 
open  situations,  but  sometimes  it  may  be  adjacent  to  trees.  The  vege- 
tation about  the  nest  is  usually  very  thick  and  effectively  conceals  the 
eggs  and  the  incubating  bird  from  view  (Brent  1932) . In  Oklahoma  the 
greater  prairie  chicken  would  be  encountered  primarily  in  tail-grass 
prairie  habitat. 

Other  Representative  Wildlife  in  the  Tail-grass  Prairie  Habitat.  The 
tail-grass  type  occupies  most  of  the  better  agricultural  soils,  and  in 
Oklahoma  is  characterized  by  clean  cultivation  and  low  game  potential. 
Most  of  the  wildlife  is  confined  to  the  stream  border  cover.  The 
badger,  striped  skunk,  greater  prairie  chicken,  and  coyote  would  be  the 
principal  species  utilizing  the  true  tail-grass  uplands. 

Other  Representative  Wildlife  in  the  Forested  Wetlands  Habitat.  The 
habitat  occurs  in  narrow  strips  and  irregular  boundaries.  The  type 
offers  some  of  the  better  game  habitat,  supporting  many  species: 
bobwhite  quail;  squirrel  (gray  and  fox);  cottontail;  pheasants;  and 
furbearers  (e.g.,  raccon,  opossum,  skunk,  mink,  muskrat,  and  beaver). 
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Other  Representative  Wildlife  in  the  Cross  Timbers  Habitat.  The  prin- 
cipal species  occurring  in  the  cross  timbers  habitat  type  are  bobwhite, 
fox  squirrel,  and  cottontail  rabbit.  White-tailed  deer  would  be  found 
scattered  throughout  this  type.  In  the  center  of  wooded  areas  quail 
would  be  abundant  only  when  soil  disturbances  have  brought  about  a 
variation  in  the  vegetation.  Furbearers  would  be  fully  represented  in 
this  habitat,  but  in  low  numbers. 

Other  Representative  Wildlife  in  the  Oak -Hickory  Forest  Habitat.  Field 
and  timber  margins  of  this  forest  type  would  be  the  principal  producers 
of  small  game  such  as  bobwhite  and  cottontail  rabbit;  populations  are 
relatively  high.  More  undisturbed  areas  would  support  deer,  fox  squirrel, 
and  gray  squirrel.  Turkey  and  various  furbearers  would  also  occur  in 
the  oak- hickory  habitat. 

Arkansas 

The  Proposed  Action  route  in  Arkansas  would  traverse  agriculture, 
southern  pine-hardwood  forest,  oak-hickory  forest,  and  forested  wetland 
habitat  types.  A more  detailed  description  of  these  vegetative  habitats 
is  presented  in  Appendix  B.  The  areas  that  would  be  affected  are 
discussed  in  Chapter  3,  and  are  listed  in  Appendix  Table  Al. 

Wildlife  species  or  groups  of  special  interest  which  would  occur  or 
might  occur  along  the  Proposed  Action  route  in  Arkansas  include  white- 
tailed deer,  gray  bat,  Indiana  bat,  Ozark  big-eared  bat,  Florida  panther 
(Felis  concolor  coryi) , bald  eagle,  red-cockaded  woodpecker  (Dendrocopos 
borealis) , American  alligator,  various  game  species,  and  waterfowl. 
Appendix  C contains  further  details  on  wildlife  associated  with  these 
habitat  types.  The  gray  bat,  Indiana  bat,  Ozark  big-eared  bat,  Florida 
panther,  bald  eagle,  red-cockaded  woodpecker,  and  American  alligator  are 
discussed  in  the  Threatened  and  Endangered  Species  Technical  Report. 
Representative  wildlife  in  the  oak-hickory  forest  are  discussed  above  in 
Section  2. A. 3. 
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White- tailed  Deer.  In  Arkansas  as  in  the  other  states  white-tailed  deer 


show  a preference  for  timbered  areas.  However,  the  pattern  and  dis- 
tribution of  the  timber  in  a given  area  influence  their  presence  and 
abundance  to  a great  extent,  since  they  utilize  the  borders  or  edges 
more  than  dense  uniform  stands.  Here,  as  in  other  states,  deer  diet  is 
notable  for  its  great  variety.  Browse  is  taken  all  year.  Evergreens 
are  especially  important  during  the  winter  when  other  green  feed  and 
fruits  are  scarce.  Succulent  young  grasses  are  eaten  in  late  winter  and 
early  spring.  They  are  attracted  to  agricultural  crops  and  may  cause 
excessive  damage  when  native  foods  are  scarce  (Army  Corps  of  Engineers 
1974;  Baumann  1974). 

Small  Game.  Common  species  in  Arkansas  along  the  Proposed  Action  route 
include  squirrels,  cottontails,  and  swamp  rabbits.  All  of  these  animals 
are  common  throughout  much  of  Arkansas  and  most  of  the  other  southern 
states. 

Squirrels  are  an  important  and  abundant  game  species  in  Arkansas. 
Mature  to  over-mature  trees  are  essential  for  maximum  production  of  both 
squirrel  species,  since  they  provide  cavities  essential  for  dens,  and 
are  very  productive  of  mast.  The  interspersion  of  farmland  along  the 
Proposed  Action  route  creates  habitat  particularly  favorable  for  the  fox 
squirrel,  which  is  probably  the  dominant  species.  In  regions  where  both 
species  occur,  each  tends  to  occupy  a separate  environment.  The  fox 
squirrel  is  found  in  small  woodlots,  on  forest  edges,  in  uplands,  and  in 
open  bottomland  hardwoods.  The  gray  squirrel  prefers  heavy  forested 
bottomlands  and  big  stands  of  mature  hardwoods  (Army  Corps  of  Engineers 
1974;  Kidd  undated) . 

The  swamp  rabbit  is  limited  in  its  distribution,  being  closely 
associated,  as  its  name  implies,  with  wetlands  and  habitat  along  the 
banks  of  streams  and  ditches.  The  cottontail  rabbit  is  widely  dis- 
tributed in  the  state,  being  a common  inhabitant  of  almost  any  type  of 
protective  cover.  Swamp  rabbits  live  in  wet  lowlands  and  along  the 
banks  of  streams  and  drainage  ditches.  Being  closely  associated  with 
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water,  they  are  excellent  swimmers.  The  more  limited  distribution  and 
lower  population  density  of  the  swamp  rabbit  make  it  less  important  than 
the  cottontail  as  a game  species.  The  cottontail  is  one  of  the  most 
important  game  animals  in  the  south,  receiving  heavy  hunting  throughout 
most  of  its  range.  It  occurs  throughout  the  south  (Halls  and  Stransky 
1971).  Cottontails  are  found  in  practically  all  types  of  cover.  They 
prefer,  however,  an  open  brushy  or  forest  border  habitat.  They  are 
seldom  found  far  from  cover  such  as  brushy  and  herbaceous  fence  rows, 
hedge  fences,  thickets,  dense  high  grass,  weed  growth,  or  brush  piles 
(Schwartz  and  Schwartz  1959)  . 

Gamebirds . Practically  the  entire  State  of  Arkansas  falls  within  the 
range  of  medium  bobwhite  quail  populations  in  the  south  (Halls  and 
Stransky  1971) . The  ideal  habitat  is  a mixture  of  woodland,  some  crop- 
land, and  brushy  old  fields.  Quail  eat  a variety  of  seeds,  especially 
legumes,  thus  soybeans  are  readily  taken  (Halls  and  Stransky  1971;  Army 
Corps  of  Engineers  1974) . 

The  mourning  dove  is  migratory,  but  many  birds  breed  and  remain  in 
the  south  year-long  (Halls  and  Stransky  1971) . Doves  are  spring,  and 
summer,  and  fall  residents  in  much  of  Arkansas  although  some  remain 
throughout  the  winter.  The  food  of  mourning  doves  is  almost  entirely 
weed  seeds  and  waste  grain  (Sprunt  and  Zim  1961).  In  Arkansas,  rice 
fields  provide  popular  feeding  (and  hunting)  grounds.  Farm  shelter 
belts  and  ditch  banks  woods  are  favored  nesting  sites.  Being  highly 
mobile,  the  dove  has  less  need  for  escape  cover  than  quail  (Halls  and 
Stransky  1971;  Army  Corps  of  Engineers  1974) . 

The  wild  turkey  occurs  throughout  much  of  Arkansas.  The  turkey 
reached  its  lowest  ebb  during  the  1920s  by  which  time  it  had  been 
reduced  to  about  10  percent  of  its  original  range.  A turkey  restoration 
program  was  initiated  in  the  1930s.  With  all  or  parts  of  71  counties 
open  for  turkey  hunting,  it  is  estimated  that  there  are  presently  at 
least  20,000  turkeys  in  Arkansas  (Army  Corps  of  Engineers  1974). 
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Waterfowl.  The  States  of  Arkansas  and  Louisiana  provide  major  wintering 
grounds  for  waterfowl  in  the  Mississippi  Flyway.  The  Mississippi  Flyway 
draws  ducks  from  breeding  grounds  that  reach  northward  to  the  Mackenzie 
River  Delta  and  Alaska  in  the  west  and  to  the  Hudson  Bay  and  Baffin 
Island  in  the  east.  This  area  comprises  742,000  square  miles,  one- 
fourth  the  area  of  the  48  adjoining  states.  Ducks  funnel  from  these 
vast  breeding  grounds  into  the  relatively  small  wintering  grounds  of  the 
lower  Mississippi  Valley.  Thus,  a unit  area  of  the  wintering  grounds 
sustains  many  times  more  waterfowl  than  does  a unit  area  of  breeding 
grounds  (Army  Corps  of  Engineers  1974) . 

The  mallard  is  the  most  abundant  duck  in  North  America,  comprising 
30  percent  of  the  total  duck  population.  Arkansas  and  Louisiana  bottom- 
lands near  the  Mississippi  are  in  the  heart  of  the  mallard  terminal 
wintering  area.  Mallards  are  most  abundant  on  the  wintering  grounds 
between  the  34  degree  and  36  degree  parallels  in  eastern  Arkansas  and 
western  Mississippi.  Historically  the  lower  Mississippi  Valley  flood- 
plain  (Delta)  has  been  the  most  important  area  in  the  continent  for 
wintering  mallards.  This  is  evidenced  by  the  fact  that  24  percent  of 
the  United  States  mallard  population  at  the  start  of  winter  is  in  this 
Delta  region  (Army  Corps  of  Engineers  1974) . 

Other  Representative  Wildlife  in  Agriculture.  Representative  species 
would  include  white- tailed  deer,  eastern  cottontail,  deer  mouse,  various 
waterfowl,  common  crow  (Corvus  corax) , starling  (Sturnus  vulgaris) , and 
brown-headed  cowbird  (Molothrus  ater) . 

Other  Representative  Wildlife  in  the  Southern  Pine-Hardwood  Forest 
Habitat.  Wildlife  include  those  typical  of  other  forested  areas  such  as 
cottontail  rabbit,  squirrels  (in  areas  with  more  hardwood  species),  and 
white- tailed  deer.  Some  furbearers  may  be  present  but  not  in  as  great 
numbers  and  diversity  as  the  hardwood  forests. 

Other  Representative  Wildlife  in  the  Forested  Wetlands  Habitat.  The 
bottomland  hardwood  wetlands  in  the  lower  Mississippi  Valley  are  one  of 
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the  most  productive  game  and  fish  habitats  to  be  found  on  the  continent. 
This  type  is  encountered  along  the  Proposed  Action  route  primarily  in 
Arkansas  and  Louisiana.  The  capability  of  this  type  of  habitat  to 
produce  forest  game  is  related  directly  to  the  timber  types  that  com- 
prise the  overstory  and  the  abundant  browse  species  that  make  up  the 
understory.  Soil  fertility  and  abundant  rainfall  also  play  a role  in 
the  quality  of  the  habitat.  Most  stands  of  hardwoods  are  made  up  of  a 
wide  variety  of  mast  producing  species  such  as  oak  and  hickory  that 
provide  high  quality  food  supplies  for  forest  game  on  a year-round  basis 
(Yancy  undated) . Tupelo  cypress  breaks  and  sloughs  that  intermingle 
with  hardwood  forest  are  normally  covered  by  water  the  year-round  and 
are  productive  of  wood  ducks  and  used  by  migratory  waterfowl  during  the 
winter  months.  Furbearers  such  as  mink,  otter,  and  raccoon  are  also 
abundant  in  this  habitat  (Yancy  undated).  Presently,  and  within  very 
recent  times,  the  bottomland  hardwood  wetland  type  has  been  reduced 
substantially  by  conversion  to  agricultural  cropland  (Fish  and  Wildlife 
Service  undated) . 

Louisiana 

The  Proposed  Action  route  in  Louisiana  would  traverse  agriculture, 
southern  pine— hardwood  forest,  oak— hickory  forest,  forested  wetlands, 
and  non-forested  wetlands.  A more  detailed  description  of  these  vege- 
tative habitats  is  presented  in  Appendix  B.  The  areas  that  would  be 
affected  are  discussed  in  Chapter  3,  and  are  listed  in  Appendix  Table  Al. 


Wildlife  species  or  groups  of  special  interest  which  would  occur 
along  the  Proposed  Action  route  in  Louisiana  include  white-tailed  deer 
Florida  panther,  red  wolf  (Canis  rufus) , bald  eagle,  peregrine  falcon, 
red-cockaded  woodpecker,  American  alligator,  various  game  species  and 
waterfowl.  Appendix  C contains  further  details  on  wildlife  associated 
with  these  habitat  types.  The  Florida  panther,  red  wolf,  bald  eagle, 
peregrine  falcon,  red-cockaded  woodpecker,  and  American  alligator  are 
discussed  in  the  Threatened  and  Endangered  Species  Technical  Report. 
Representative  wildlife  in  agriculture,  wetland  habitats,  the  southern 
pine-hardwood  forest  habitat,  and  the  oak-hickory  forest  habitat  are 
discussed  in  Section  2. A. 3. 
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Louisiana  has  the  richest  (numbers  of  species  and  number  of  indi- 
viduals) wildlife  of  the  states  traversed  by  the  Proposed  Action  route. 
Associated  wildlife  in  the  affected  habitat  types  are  discussed  above. 
Important  small  game  include  squirrels.  Squirrels  are  the  most  hunted 
game  mammal  in  Louisiana.  Both  fox  and  gray  squirrels  are  pursued  by 
hunters  who  bag  an  average  of  2.5  to  3 million  squirrels  annually.  Ex- 
tremely high  quality  squirrel  habitats  are  found  in  the  bottomland  hard- 
wood wetlands  (Army  Corps  of  Engineers  1975) . Important  gamebirds  in 
Louisiana  include  the  mallard,  wood  duck,  coot,  woodcock,  dove,  quail, 
rail,  snipe,  and  turkey  (Army  Corps  of  Engineers  1975). 

White-tailed  Deer.  In  Louisiana  the  white-tailed  deer  is  the  major  big 
game  species.  It  is  abundant  and  widespread.  The  present  population  is 
estimated  to  exceed  a quarter  of  a million  individuals  (Army  Corps  of 
Engineers  1975) . 

Pump  Stations 

Vegetative  habitats  at  the  pump  stations  of  the  Proposed  Action  are 
listed  in  Appendix  Table  A6 . The  vegetative  habitat  types  identified 
are  based  upon  the  assumption  that  vegetation  for  the  entire  site  would 
be  the  same  as  that  found  at  the  mile  post  location  identified  for  the 
particular  pump  station.  Wildlife  species  would  be  similar  to  those 
discussed  for  the  habitat  in  the  subject  state. 

2. A. 4 DEWATERING  PLANTS 

Vegetative  habitats  at  the  proposed  dewatering  plants  of  the 
Proposed  Action  are  listed  in  Appendix  Table  Al.  The  vegetative  habitat 
types  were  identified  using  U.S.  Geological  Survey  Land  Use  Maps  and 
aerial  photographic  coverage  (1:40,000  scale).  Wildlife  species  would 
be  similar  to  those  discussed  for  the  habitats  in  the  subject  states. 

The  Pryor  Dewatering  Facility  (Oklahoma) , New  Roads  Dewatering 
Facility  (Louisiana),  and  White  Bluff  Dewatering  Facility  (Arkansas) 
would  be  constructed  on  existing  power  plant  sites.  Consequently,  these 
facilities  would  occupy  previously  disturbed  urban  and  built-up  lands. 
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The  habitat  type  identified  at  the  proposed  Ponca  City  Dewatering 
Facility  (Oklahoma) , Muskogee  Dewatering  Facility  (Oklahoma) , Inde- 
pendence Dewatering  Facility  (Arkansas) , and  Wilton  Dewatering  Facility 
(Louisiana)  was  determined  to  be  primarily  agriculture.  Southern  pine- 
hardwood  forest  would  be  the  predominant  vegetative  habitat  at  the  Boyce 
Dewatering  Facility  (Louisiana) . 

2. A. 5 ANCILLARY  FACILITIES 

The  ancillary  facilities  include  the  power  supply  system,  the 
communications  system,  and  maintenance  bases.  Small  acreages  of  repre- 
sentative vegetative  habitats  will  be  used  for  these  facilities.  Site 
specific  details  are  not  available  at  this  time. 

2 . B MARKET  ALTERNATIVE 


The  Market  Alternative  pipeline  system  and  related  facilities  would 
extend  through  the  same  states  as  those  which  would  be  traversed  by  the 
Proposed  Action.  Section  2. A contains  a general  descriptive  overview  of 
wildlife  along  the  entire  route;  this  overview  would  apply  as  well  to 
the  Market  Alternative. 

2.B.1  COAL  SLURRY  PREPARATION  PLANTS 

While  there  is  some  variation  in  site  acreages  needed,  the  affected 
environment  would  be  the  same  as  that  described  under  the  Proposed 
Action  (Section  2.A.1). 

2.B.2  WATER  SUPPLY  SYSTEM 

The  affected  environment  would  be  the  same  as  that  described  under 
the  Proposed  Action  (Section  2. A. 2) . 
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2.B.3  SLURRY  PIPELINE  SYSTEM 


Wyoming 

North  Antelope  Slurry  Gathering  Line.  The  affected  environment  would  be 
the  same  as  that  described  under  the  Proposed  Action  (Section  2. A. 3). 

North  Rawhide  Slurry  Gathering  Line.  The  affected  environment  would  be 
the  same  as  that  described  under  the  Proposed  Action  (Section  2. A. 3). 

Slurry  Pipeline.  The  affected  environment  would  be  the  same  as  that 
described  under  the  Proposed  Action  (Section  2. A. 3). 

Nebraska 

The  affected  environment  would  be  the  same  as  that  described  under 
the  Proposed  Action  (Section  2. A. 3) . 

Kansas 

The  Market  Alternative  in  Kansas  would  be  located  about  25  to  70 
miles  east  of  the  Proposed  Action  route.  The  Market  Alternative  in 
Kansas  would  traverse  agriculture,  mid-grass  prairie,  and  tail-grass 
prairie.  Small  areas  of  forested  wetlands  and  cross  timbers  would  also 
be  traversed.  Wildlife  associated  with  these  habitat  types  are  des- 
cribed in  detail  in  Section  2. A.  A more  detailed  description  of  these 
vegetative  habitats  is  presented  in  Appendix  B.  The  areas  that  vjould  be 
affected  are  discussed  in  Chapter  3,  and  are  listed  in  Appendix  Table  A2. 

Wildlife  species  or  groups  of  special  interest  which  occur  or  might 
occur  along  the  Market  Alternative  route  in  Kansas  include  mule  deer, 
white-tailed  deer,  black-footed  ferret,  bald  eagle,  peregrine  falcon, 
whooping  crane,  interior  least  tern,  various  furbearers,  small  game,  and 
game  birds  (including  the  greater  prairie  chicken) . These  species  are 
discussed  in  detail  in  Section  2. A and  in  the  Threatened  and  Endangered 
Species  Technical  Report.  Appendix  C contains  further  details  on  wild- 
life associated  with  habitat  types. 
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Oklahoma 


The  Market  Alternative  in  Oklahoma  is  located  east  of  the  Proposed 
Action  route.  The  Market  Alternative  in  Oklahoma  would  traverse  agri- 
culture, cross  timbers,  oak-hickory  forest,  tail-grass  prairie,  and 
forested  wetland  habitat  types.  Wildlife  associated  with  these  habitat 
types  are  described  in  detail  in  Section  2. A.  A more  detailed  des- 
cription of  these  vegetative  habitats  is  presented  in  Appendix  B.  The 
areas  that  would  be  affected  are  discussed  in  Chapter  3,  and  are  listed 
in  Appendix  Table  A2. 

Wildlife  species  or  groups  of  special  interest  which  would  occur  or 
might  occur  along  the  Proposed  Action  route  in  Oklahoma  include  white- 
tailed deer,  gray  bat,  Indiana  bat,  Ozark  big-eared  bat,  bald  eagle, 
peregrine  falcon,  and  greater  prairie  chicken.  These  species  are  dis- 
cussed in  detail  in  Section  2. A and  in  the  Threatened  and  Endangered 
Species  Technical  Report.  Appendix  C contains  further  details  on 
wildlife  associated  with  habitat  types. 

Arkansas 

The  Market  Alternative  in  Arkansas  is  very  similar  to  the  Proposed 
Action  route  in  terms  of  vegetative  habitats  traversed.  Agriculture, 
southern  pine-hardwood  forest,  oak-hickory  forest,  and  forested  wetland 
habitat  types  would  be  traversed.  Wildlife  associated  with  these 
habitat  types  are  described  in  detail  in  Section  2. A.  A more  detailed 
description  of  these  habitats  is  presented  in  Appendix  B.  The  areas 
that  would  be  affected  are  discussed  in  Chapter  3,  and  are  listed  in 
Appendix  Table  A2. 

Wildlife  species  or  groups  of  special  interest  which  would  occur  or 
might  occur  along  the  Market  Alternative  route  in  Arkansas  include 
white- tailed  deer,  gray  bat,  Indiana  bat,  Ozark  big-eared  bat,  Florida 
panther,  bald  eagle,  red-cockaded  woodpecker,  American  alligator, 
various  game  species,  and  waterfowl.  These  species  are  discussed  in 
detail  in  Section  2. A and  in  the  Threatened  and  Endangered  Species 
Technical  Report.  Appendix  C contains  further  details  on  wildlife 
associated  with  these  habitat  types. 
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Louisiana 


The  Market  Alternative  in  Louisiana  would  be  very  similar  to  the 
Proposed  Action  route  in  terms  of  vegetative  habitats  traversed.  The 
Market  Alternative  route  in  Louisiana  would  traverse  agriculture, 
southern  pine-hardwood  forest,  oak-hickory  forest,  forested  wetlands  and 
non-forested  wetlands.  Wildlife  associated  with  these  habitat  types  are 
described  in  detail  in  Section  2. A.  A more  detailed  description  of 
these  vegetative  habitats  is  presented  in  Appendix  B.  The  areas  that 
would  be  affected  are  discussed  in  Chapter  3,  and  are  listed  in  Appendix 
Table  A2. 

Wildlife  species  or  groups  of  special  interest  which  would  occur  or 
might  occur  along  the  Proposed  Action  route  in  Arkansas  include  white- 
tailed deer,  Florida  panther,  red  wolf,  bald  eagle,  peregrine  falcon, 
red-cockaded  woodpecker,  American  alligator,  various  game  species  and 
waterfowl.  These  species  are  discussed  in  detail  in  Section  2. A and  in 
the  Threatened  and  Endangered  Species  Technical  Report.  Appendix  C 
contains  further  details  on  wildlife  associated  with  habitat  types. 

Pump  Stations 

Vegetative  habitats  at  the  pump  stations  of  the  Market  Alternative 
are  listed  in  Appendix  Table  A7.  The  vegetative  habitat  types  iden- 
tified are  based  upon  the  assumption  that  vegetation  for  the  entire  site 
would  be  the  same  as  that  found  at  the  mile  post  location  identified  for 
the  particular  pump  station.  Wildlife  species  would  be  similar  to  those 
discussed  for  the  habitats  in  the  subject  states. 

2 . B . A DEWATERING  PLANTS 

Vegetative  habitats  at  the  proposed  dewatering  plants  of  the 
Market  Alternative  are  listed  in  Appendix  Table  A2 . The  vegetative 
habitat  types  were  identified  using  USGS  land  use  maps  and  aerial 
photographic  coverage  (1:40,000  scale).  Wildlife  species  would  be 
similar  to  those  discussed  for  the  habitats  in  the  subject  states. 
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The  proposed  Oologah  Dewatering  Facility  (Oklahoma) , Pryor  De- 
watering Facility  (Oklahoma) , New  Roads  Dewatering  Facility  (Louisiana) , 
White  Bluff  Dewatering  Facility  (Louisiana),  and  Baton  Rouge  Dewatering 
Facility  (Louisiana)  would  be  located  on  urban  and  built-up  lands. 

The  Independence  Dewatering  Facility  (Arkansas)  and  Wilton  De- 
watering Facility  (Louisiana)  would  be  situated  primarily  in  agricul- 
tural lands.  Southern  pine-hardwood  forest  would  be  the  predominant 
habitat  type  at  the  Boyce  Dewatering  Plant  (Louisiana)  and  Lake  Charles 
Dewatering  Facility  (Louisiana) . 

2.B.5  ANCILLARY  FACILITIES 

The  ancillary  facilities  include  the  power  supply  system,  the 
communications  system,  and  maintenance  bases.  Small  acreages  of  repre- 
sentative vegetative  habitats  will  be  used  for  these  facilities.  Site 
specific  details  are  not  available  at  this  time. 

2. C PIPELINE-BARGE  ALTERNATIVE 


The  Pipeline-Barge  Alternative  system  (pipeline  and  related  facil- 
ities) would  extend  through  the  same  states  as  those  which  would  be 
traversed  by  the  Proposed  Action,  with  the  exception  of  Louisiana. 
Section  2. A contains  a general  descriptive  overview  of  wildlife  along 
the  entire  route.  This  overview  would  apply  as  well  to  the  Pipeline- 
Barge  Alternative. 

2.C.1  COAL  SLURRY  PREPARATION  PLANTS 

While  there  is  some  variation  in  site  acreages  needed,  the  affected 
environment  would  be  the  same  as  that  described  under  the  Proposed 
Action  (Section  2.A.1). 
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2.C.2  WATER  SUPPLY  SYSTEM 


The  affected  environment  would  be  the  same  as  that  described  under 
the  Proposed  Action  (Section  2. A. 2). 

2.C.3  SLURRY  PIPELINE  SYSTEM 

Wyoming 

North  Antelope  Slurry  Gathering  Line.  The  affected  environment  would  be 
the  same  as  that  described  under  the  Proposed  Action  (Section  2. A. 3). 

North  Rawhide  Slurry  Gathering  Line.  The  affected  environment  would  be 
the  same  as  that  described  under  the  Proposed  Action  (Section  2. A. 3). 

Slurry  Pipeline.  The  affected  environment  would  be  the  same  as  that 
described  under  the  Proposed  Action  (Section  2. A. 3). 

Nebraska 

The  affected  environment  would  be  the  same  as  that  described  under 
the  Proposed  Action  (Section  2. A. 3). 

Kansas 

The  affected  environment  would  be  the  same  as  that  described  under 
the  Market  Alternative  (Section  2.B.3). 

Oklahoma 

The  affected  environment  would  be  the  same  as  that  described  under 
the  Market  Alternative  (Section  2.B.3). 

Arkansas 

The  Pipeline-Barge  Alternative  in  Arkansas  would  be  very  similar  to 
the  Proposed  Action  route  and  Market  Alternative  in  terms  of  vegetative 
habitats  traversed.  Agriculture,  southern  pine-hardwood  forest,  oak- 
hickory7  forest,  and  forested  wetland  habitat  types  would  be  traversed. 
Wildlife  associated  with  these  habitat  types  are  described  in  detail  in 
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Section  2. A.  A more  detailed  description  of  these  vegetative  habitats 
is  presented  in  Appendix  B.  The  areas  that  would  be  affected  are 
discussed  in  Chapter  3,  and  are  listed  in  Appendix  Table  A3. 

Wildlife  species  or  groups  of  special  interest  which  would  occur  or 
might  occur  along  the  Proposed  Action  route  in  Arkansas  include  white- 
tailed deer,  gray  bat,  Indiana  bat,  Ozark  big-eared  bat,  Florida  pan- 
ther, bald  eagle,  red-cockaded  woodpecker,  American  alligator,  various 
game  species,  and  waterfowl.  These  species  are  discussed  in  detail  in 
Section  2. A and  in  the  Threatened  and  Endangered  Species  Technical 
Report.  Appendix  C contains  further  details  on  wildlife  associated  with 
these  habitat  types. 

Pump  Stations 

Vegetative  habitats  at  the  pump  stations  of  the  Pipeline-Barge 
Alternative  are  listed  in  Appendix  Table  A8.  The  vegetative  habitat 
types  identified  are  based  upon  the  assumption  that  vegetation  for  the 
entire  site  would  be  the  same  as  that  found  at  the  mile  post  location 
identified  for  the  particular  pump  station.  Wildlife  species  would  be 
similar  to  those  discussed  for  the  habitats  in  the  subject  states. 

2 . C . 4 DEWATERING  PLANTS 


Vegetative  habitats  at  the  dewatering  plants  of  the  Pipeline-Barge 
Alternative  are  listed  in  Appendix  Table  A3.  The  vegetative  habitat 
types  were  identified  using  USGS  land  use  maps  and  aerial  photographic 
coverage  (1:40,000  scale).  Wildlife  species  would  be  similar  to  those 
discussed  for  the  habitats  in  the  subject  states. 

The  proposed  Oologah  Dewatering  Facility  (Oklahoma) , Pryor  De- 
watering Facility  (Oklahoma) , and  White  Bluff  Dewatering  Facility 
(Arkansas)  would  be  situated  on  urban  and  built-up  lands.  The  Inde- 
pendence Dewatering  Facility  would  be  located  on  agricultural  lands. 
Approximately  360  acres  of  the  Cypress  Bend  Dewatering  Facility  (Ar- 
kansas) would  be  situated  on  urban  and  built-up  lands.  The  remaining  40 
acres  could  disturb  forested  wetlands  habitat. 
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2.C.5  BARGE  LOADING  FACILITY 


The  Barge  Loading  Facility  would  be  located  on  the  Cypress  Bend 
site  in  Desha  County,  Arkansas.  The  Cypress  Bend  site  is  described  in 
Section  2.C.4. 

2.C.6  BARGE  ROUTE 

The  Barge  Route  would  traverse  the  Mississippi  River  from  the 
Cypress  Bend  site  to  the  New  Roads,  Baton  Rouge,  and  Wilton  sites  in 
Louisiana.  Various  waterfowl  may  use  the  Mississippi  River  between  the 
several  barging  points. 

2.C.7  ANCILLARY  FACILITIES 

The  ancillary  facilities  include  the  power  supply  system,  the 
communications  system,  and  maintenance  bases.  Small  acreages  of  repre- 
sentative vegetative  habitats  would  be  used  for  these  facilities.  Site 
specific  details  are  not  available  at  this  time. 

2.D  COLORADO  ALTERNATIVE 


The  Colorado  Alternative  would  be  an  alternate  route  through 
Wyoming,  Colorado,  and  Kansas,  avoiding  the  State  of  Nebraska. 

2.D.1  SLURRY  PIPELINE  SYSTEM 

Wyoming 

The  Colorado  Alternative  route  in  Wyoming  would  traverse  agri- 
culture, mid-grass  prairie,  ponderosa  pine  forest,  and  forested  wet- 
lands. Wildlife  associated  with  these  habitat  types  are  described  in 
detail  in  Section  2.A.I.  A more  detailed  description  of  these  vege- 
tative habitats  is  presented  in  Appendix  B.  The  areas  that  would  be 
affected  are  discussed  in  Chapter  3,  and  are  listed  in  Appendix  Table 
A4. 
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Wildlife  species  or  groups  of  special  interest  which  would  or  might 
occur  along  the  Colorado  Alternative  route  in  Wyoming  include  pronghorn 
antelope,  mule  deer,  sage  grouse,  black-footed  ferret,  bald  eagle, 
peregrine  falcon,  and  golden  eagle.  These  species  are  discussed  in 
detail  in  Section  2. A and  in  the  Threatened  and  Endangered  Species 
Technical  Report.  Appendix  C contains  further  details  on  wildlife 
species  associated  with  habitat  types. 

Colorado 

The  Colorado  Alternative  route  in  Colorado  would  traverse  agri- 
culture, short-grass  prairie,  mid-grass  prairie,  and  forested  wetlands. 
Wildlife  associated  with  these  habitat  types  are  described  in  detail  in 
Section  2.A.I.  A more  detailed  description  of  these  vegetative  habi- 
tats is  presented  in  Appendix  B.  The  areas  that  would  be  affected  are 
discussed  in  Chapter  3,  and  are  listed  in  Appendix  Table  A4 . 

Wildlife  species  or  groups  of  special  interest  which  would  or  might 
occur  along  the  Colorado  Alternative  route  in  Colorado  include  pronghorn 
antelope,  mule  deer,  black-footed  ferret,  bald  eagle,  peregrine  falcon, 
golden  eagle,  the  greater  prairie  chicken  and  several  other  raptor 
species.  Since  it  is  a state  endangered  species  in  Colorado,  the 
greater  prairie  chicken  along  the  Colorado  Alternative  is  discussed  in 
detail  in  the  Threatened  and  Endangered  Species  Technical  Report.  The 
black-footed  ferret,  bald  eagle,  and  peregrine  falcon  are  discussed  in 
detail  in  the  Threatened  and  Endangered  Species  Technical  Report. 
Appendix  C contains  further  details  on  wildlife  species  associated  with 
habitat  types. 

Pronghorn  Antelope.  The  pronghorn  antelope  is  discussed  in  Section 
2.A.I.  Details  of  location  in  Colorado  relative  to  the  project  com- 
ponents are  discussed  in  Chapter  3.  About  20  percent  of  the  North 
American  pronghorn  herd  is  located  in  states  which  are  referred  to  as 
the  zone  of  medium  abundance;  this  area  includes  Colorado  (herd  of  about 
25,000)  (Sandstrom  1973).  The  antelope  is  hunted  as  a big  game  species 
in  Colorado.  As  in  Wyoming,  highest  use  areas  are  associated  with  shrub 
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and  brush  rangeland  habitat.  Sagebrush  steppe  comprises  about  7 percent 
of  the  Colorado  pronghorn  range,  and  about  20  percent  of  antelope  occupy 
this  vegetation  type  (Sandstrom  1973) . About  80  percent  of  the  antelope 
in  Colorado  are  found  on  short-  and  mid-grass  prairie  vegetative  habi- 
tats. Densities  are  12  animals  per  square  mile  on  shrub  and  brush 
rangelands,  and  7 per  square  mile  on  grassland  prairie  habitats  (Sand- 
strom 1973) . 

Mule  Deer.  The  mule  deer  is  discussed  in  Section  2.A.I.  Details  of 
location  in  Colorado  relative  to  the  project  components  are  discussed  in 
Chapter  3. 

Golden  Eagle.  The  golden  eagle  is  discussed  in  Section  2.A.I.  Details 
of  location  in  Colorado  relative  to  the  project  components  are  discussed 
in  Chapter  3. 

Kansas 

The  Colorado  Alternative  route  in  Kansas  would  traverse  agricul- 
ture, short-grass  prairie,  mid-grass  prairie,  shrub  and  brush  rangeland, 
forested  wetlands,  and  barren  lands.  Wildlife  associated  with  these 
habitat  types  are  described  in  detail  in  Section  2. A.  A more  detailed 
description  of  these  vegetative  habitats  is  presented  in  Appendix  B. 

The  areas  that  would  be  affected  are  discussed  in  Chapter  3,  and  are 
listed  in  Appendix  Table  A4. 

Wildlife  species  or  groups  of  special  interest  which  would  or  might 
occur  along  the  Colorado  Alternative  route  in  Kansas  include  pronghorn 
antelope,  mule  deer,  black-footed  ferret,  bald  eagle,  peregrine  falcon, 
and  golden  eagle.  These  species  are  discussed  in  detail  in  Section  2. A 
or  in  the  Threatened  and  Endangered  Species  Technical  Report.  Appendix 
C contains  further  details  on  wildlife  species  associated  with  habitat 
types. 
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2.D.2  ANCILLARY  FACILITIES 


The  ancillary  facilities  include  the  power  supply  system,  the 
communications  system,  and  maintenance  bases.  Small  acreages  of  repre- 
sentative vegetative  habitats  will  be  used  for  these  facilities.  Site 
specific  details  are  not  available  at  this  time. 

2.E  COAL  CLEANING  OPERATION  ALTERNATIVE 

This  alternative  is  not  applicable  to  terrestrial  biology  concerns. 

2.F  CROOK  COUNTY  ALTERNATIVE 

2.F.1  WATER  WELLS 

The  major  vegetative  habitat  type  in  the  water  well  field  would  be 
mid-grass  prairie.  Wildlife  associated  with  this  habitat  type  in 
Wyoming  is  described  in  detail  in  Section  2. A.  A more  detailed 
description  of  this  vegetative  habitat  is  presented  in  Appendix  B. 
Appendix  C contains  further  details  on  wildlife  species  associated  with 
this  habitat.  Wildlife  species  of  special  interest  which  would  or  might 
occur  in  the  Crook  County  well  field  in  Wyoming  include  pronghorn 
antelope,  mule  deer,  black-footed  ferret,  bald  eagle,  peregrine  falcon, 
and  golden  eagle.  These  species  are  discussed  in  detail  in  Section  2. A 
or  in  the  Threatened  and  Endangered  Species  Technical  Report. 

2.F.2  GATHERING  PIPELINES 

The  gathering  pipelines  would  be  located  in  the  vicinity  of  the 
well  field.  The  information  referenced  in  Section  2.F.1  would  also  be 
applicable  to  the  gathering  pipelines  component. 
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2.F.3  PUMP  STATION 


It  is  assumed  the  pump  station  would  be  located  in  mid-grass 
prairie  habitat.  The  information  referenced  in  Section  2.F.1  would  also 
be  applicable  to  the  pump  station  for  the  Crook  County  Alternative. 

2.F.4  DELIVERY  PIPELINE 

The  delivery  pipeline  of  the  Crook  County  Alternative  would  tra- 
verse mid-grass  prairie,  ponderosa  pine  forest,  and  agriculture. 

Wildlife  associated  with  these  habitat  types  are  described  in  detail  in 
Section  2. A.  A more  detailed  description  of  these  vegetative  habitats 
is  presented  in  Appendix  B.  Appendix  C contains  further  details  on 
wildlife  species  associated  with  these  habitats. 

Wildlife  species  or  groups  of  special  interest  which  would  or  might 
occur  along  the  Crook  County  delivery  pipeline  route  in  Wyoming  include 
pronghorn  antelope,  mule  deer,  black-footed  ferret,  bald  eagle,  pere- 
grine falcon,  and  golden  eagle.  These  species  are  discussed  in  detail 
in  Section  2. A or  in  the  Threatened  and  Endangered  Species  Technical 
Report. 

2.F.5  ACCESS  ROAD 

It  is  assumed  the  access  road  would  be  located  in  mid-grass  prairie 
habitat.  The  information  referenced  in  Section  2.F.1  would  also  be 
applicable  to  the  access  road  for  the  Crook  County  Alternative. 

2.F.6  TRANSMISSION  LINE  NETWORK 

It  is  assumed  the  transmission  line  network  would  be  located  in 
mid-grass  prairie  habitat.  The  information  referenced  in  Section  2.F.1 
would  also  be  applicable  to  the  transmission  line  network  for  the  Crook 
County  Alternative. 


2-38 


2.  G OAHE  ALTERNATIVE 


The  Oahe  Alternative  would  be  an  alternate  water  pipeline  tra- 
versing South  Dakota  and  Wyoming. 

2. G.1  PIPELINE 
South  Dakota 

The  Oahe  Alternative  route  in  South  Dakota  would  traverse  agri- 
culture, mid-grass  prairie,  ponderosa  pine  forest,  shrub  and  brush 
rangeland,  and  barren  land.  Wildlife  associated  with  these  habitat 
types  are  described  in  detail  in  Section  2. A.  A more  detailed  des- 
cription of  these  vegetative  habitats  is  presented  in  Appendix  B.  The 
areas  that  would  be  affected  are  discussed  in  Chapter  3,  and  are  listed 
in  Appendix  Table  A5. 

Wildlife  species  of  special  interest  which  would  or  might  occur 
along  the  Oahe  Alternative  in  South  Dakota  include  pronghorn  antelope, 
mule  deer,  black-footed  ferret,  northern  swift  fox,  bald  eagle,  pere- 
grine falcon,  whooping  crane,  and  interior  least  tern.  These  species 
are  discussed  in  detail  in  Section  2. A or  in  the  Threatened  and  En- 
dangered Species  Technical  Report.  Appendix  C contains  further  details 
on  -wildlife  species  associated  with  habitat  types. 

Wyoming 

The  Oahe  Alternative  route  in  Wyoming  would  traverse  agriculture, 
mid-grass  prairie,  and  ponderosa  pine  forest.  Wildlife  associated  with 
these  habitat  types  are  described  in  detail  in  Section  2. A.  A more 
detailed  description  of  these  vegetative  habitats  is  presented  in 
Appendix  B.  The  areas  that  would  be  affected  are  discussed  in  Chapter 

3,  and  are  listed  in  Appendix  Table  A_5. 

Wildlife  species  or  groups  of  special  interest  which  would  or  might 
occur  along  the  Oahe  Alternative  route  in  Wyoming  include  pronghorn 
antelope,  mule  deer,  sage  grouse,  black-footed  ferret,  bald  eagle, 
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peregrine  falcon,  and  golden  eagle.  These  species  are  discussed  in 
detail  in  Section  2.  A or  in  the  Threatened  and  Endangered  Species 
Technical  Report.  Appendix  C contains  further  details  on  wildlife 
species  associated  with  habitat  types. 

2.G.2  PUMP  STATIONS 

Vegetative  habitats  at  the  pump  stations  of  the  Oahe  Alternative 
are  listed  in  Appendix  Table  A5.  The  vegetative  habitat  types  identi- 
fied are  based  upon  the  assumption  that  vegetation  for  the  entire  site 
would  be  the  same  as  that  found  at  the  mile  post  location  identified  for 
the  particular  pump  station.  Wildlife  species  would  be  similar  to  those 
discussed  for  the  habitat. 

2.H  SLURRY  PIPELINE  WATER  DISCHARGE  ALTERNATIVE 
2.H.1  WATER  TREATMENT  FACILITIES 


This  alternative  is  not  applicable  to  terrestrial  biology  concerns. 
2.H.2  DISCHARGE  FACILITIES 


This  alternative  is  not  applicable  to  terrestrial  biology  concerns. 
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Chapter  3 

ENVIRONMENTAL  CONSEQUENCES 


3. A PROPOSED  ACTION 


Construction  Impacts 

The  most  direct  construction  impact  would  be  the  clearing  of  wild- 
life habitat  (vegetation)  from  the  pipeline  right-of-way  and  facility 
sites.  Other  construction  impacts  to  wildlife  include  interruption  of 
the  habitat  continuum  and  impacts  (i.e,  secondary)  associated  with  human 
presence  and  activity. 

For  much  of  the  vegetative  habitat  that  would  be  affected,  the 
construction  impacts  would  be  temporary  and  short-term  (i.e.,  less  than 
5 years) . A temporary  impact  would  exist  for  the  pipeline  right-of-way, 
since  the  presence  of  an  underground  pipeline  would  not  preclude  use  by 
wildlife  when  vegetation  is  reestablished.  In  addition,  the  nature  of 
the  disturbance  would  be  short-term.  Successful  revegetation  and 
reestablishment  of  annual  productivity  would  be  expected  within  several 
years  along  most  of  the  proposed  pipeline  routes,  and  on  parts  of  the 
sites  which  did  not  have  permanent  facilities.  Reestablishment  of 
vegetation  would  reestablish  habitat.  However,  wildlife  habitat  con- 
ditions similar  to  preconstruction  habitats  would  require  varying 
lengths  of  time  to  become  reestablished.  For  example,  forest  habitats 
would  generally  require  the  longest  time  to  become  reestablished  (it 
should  be  noted  that  the  maintenance  of  a 50-foot  right-of-way  will  not 
allow  reestablishment  of  woodlands  on  the  immediate  pipeline  corridor) . 
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A factor  of  use  in  determining  whether  overall  habitat  impacts 
would  be  significant  is  the  recognition  that  most  construction  dis- 
turbances (i.e.,  pipeline  right-of-way)  would  consist  of  a narrow  linear 
impact.  The  amount  of  disturbance  would  be  very  small  relative  to  any 
one  area.  Assuming  the  slurry  line  right-of-way  would  be  100  feet  wide, 
a maximum  of  about  12.2  acres  per  mile  of  line  would  be  disturbed. 
Consider  the  broad  habitat  types  identified  and  discussed  in  Section  2.0 
and  Appendix  B:  if  a 10-mile  wide  corridor  is  considered  as  a basis  for 
comparison,  then  along  the  Proposed  Action  pipeline  route  the  habitat 
which  would  be  disturbed  within  this  corridor  represents  only  a fraction 
of  1 percent  of  each  of  these  habitat  types. 

Another  pertinent  factor  is  that  the  wildlife  species  that  are 
present  have  had  an  ability  to  reinvade  disturbed  areas  (it  should  be 
noted  however,  wildlife  composition  and  numbers  present  after  construc- 
tion would  usually  differ  from  that  present  before  construction) . In 
addition,  some  wildlife  communities  are  more  vulnerable  to  environmental 
changes  and  their  ecological  balance  more  easily  affected  (e.g.,  wet- 
lands) , or  vegetation  to  be  affected  may  be  essential  for  various 
sensitive  wildlife.  In  such  cases  while  the  amount  of  sensitive  species 
habitat  affected  would  likely  be  small,  any  impacts  to  such  habitats 
should  be  minimized. 

During  construction  human  activity  would  likely  affect  several 
species  of  wildlife.  Generally,  the  more  intense  the  human  activity  the 
greater  the  impact  on  wildlife.  Human  activity  would  be  most  intense  at 
construction  sites  and  along  the  pipeline  construction  corridor.  For 
example,  undisturbed  vegetated  areas  immediately  adjacent  to  the  con- 
struction corridor  could  be  avoided  by  some  species  (e.g.,  larger 
mammals  and  various  secretive  birds).  However,  many  other  species  are 
expected  to  continue  to  find  adequate  protection,  nesting,  and  food  in 
undisturbed  habitats. 
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While  specific  effects  cannot  be  readily  predicted,  noise  from 
human  activity  would  have  some  effect.  The  effect  of  noise  on  wildlife 
during  construction  is  dependent  on  such  factors  as  intensity,  duration, 
pattern  of  exposure,  and  the  susceptibility  factors  of  the  animal  (e.g., 
age,  audibility  range,  and  recovery  processes)  (Memphis  State  University 
1971).  Much  of  the  wildlife  in  areas  adjacent  to  the  construction 
corridor  would  likely  move  away  from  the  noise  sources  initially. 
However,  most  will  probably  return  to  the  area  as  the  construction 
activity  moves  on.  Many  common  wildlife  species  (e.g.,  eastern  cotton- 
tail, raccoon,  white- tailed  deer,  most  birds)  are  found  adjacent  to 
airports,  highways,  and  industrial  facilities  if  suitable  habitat  is 
available,  indicating  an  ability  to  adapt  to  man-made  noise  (Memphis 
State  University  1971) . 

Operation,  Maintenance  and  Abandonment  Impacts 

Operation  and  maintenance  of  facility  sites  and  the  pipeline  system 
in  prairie  habitats,  rangeland,  and  agricultural  areas  would  not  gen- 
erally require  additional  removal  of  vegetation,  so  associated  wildlife 
would  not  be  further  affected  by  maintenance  activities  after  recovery 
from  the  short-term  construction  impacts.  In  woodland  and  brushy  areas, 
it  would  be  necessary  to  periodically  remove  trees  and  brush  and  main- 
tain a 50-foot  grassy  right-of-way.  Thus,  some  small  but  permanent 
change  would  occur  by  the  existence  of  this  corridor  through  forested 
areas.  Consequently,  the  local  composition  of  wildlife  along  these 
corridors  in  wooded  areas  will  change  slightly.  Such  corridors  would 
have  a beneficial  effect  on  some  wildlife  species  by  offering  an  edge- 
type  habitat.  However,  in  wooded  parcels  which  are  relatively  small, 
wildlife  edge-habitat  is  already  abundant,  so  the  break  in  these  smaller 
parcels  would  not  be  viewed  as  a significant  net  gain  for  associated 
wildlife. 

Methods  of  right-of-way  maintenance  would  include  mechanical  and 
chemical  methods;  maintenance  plans  and  schedules  have  not  yet  been 
detailed.  If  chemical  control  methods  are  used,  material  use  would  be 
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in  accordance  with  regulatory  standards.  Use  of  herbicides,  fungicides, 
and  fertilizers  would  comply  with  state  and  federal  laws  regarding  the 
use  of  poisonous,  hazardous,  or  persistent  substances.  State  and 
federal  wildlife  agencies  would  be  contacted  if  application  of  any  of 
these  substances  would  be  on  or  near  sensitive  wildlife  areas.  Appli- 
cation of  these  substances  would  be  by  ground  methods.  Notwithstanding 
this,  a degree  of  uncertainty  exists  with  the  use  of  materials  which 
interrupt  living  biochemical  processes,  and  therefore  pose  greater 
concern  to  wildlife  than  mechanical  control  methods. 

The  clearing  of  the  right-of-way  itself  would  probably  make  some 
areas  more  accessible  to  off-road  vehicle  activity.  Use  of  the  right- 
of-way  by  off-road  vehicles  would  increase  the  potential  for  wildlife 
harassment,  as  well  as  cause  a decline  in  the  quality  of  wildlife 
habitat  near  the  right-of-way. 

A potential  operational  wildlife  impact  would  be  that  associated 
with  the  operation  of  a communications  system  along  the  pipeline  route. 
These  ancillary  facilities  would  consist  of  microwave  repeater  antennas 
mounted  on  towers  ranging  in  height  from  40  feet  to  360  feet,  depending 
on  the  topography.  The  towers  would  be  spaced  an  average  of  about  30 
miles  apart.  A concern  that  is  routinely  raised  when  towers  are  con- 
structed is  the  potential  for  bird  mortality,  particularly  for  large 
migratory  bird  flocks.  These  impact  problems  have  generally  occurred  at 
towers  of  much  greater  height.  For  example,  radio  and  television  towers 
and  their  associated  guy  wires  have  been  reported  to  result  in  large 
bird  kills  (Taylor  and  Anderson  1973;  Graber  1968).  When  two  adjacent 
television  towers  in  Wisconsin  were  studied,  high  mortality  was  reported 
around  the  1000-foot  tower,  but  no  dead  birds  were  found  around  the  500- 
foot  tower.  However,  Kemper  (1964)  reports  that  such  incidents  may 
occur  at  lower  heights. 

In  a study  conducted  in  Illinois  by  Bellrose  (1971) , approximately 
50  percent  of  migrants  fly  at  altitudes  between  500  and  1000  feet.  It 
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was  further  determined  in  this  study  that  the  number  of  migrants  flying 
between  these  altitudes  was  not  significantly  affected  by  the  presence 
of  cloud  cover.  However,  Brewer  and  Ellis  (1958)  indicated  that  most 
mortality  at  tall  towers  occurred  under  unfavorable  conditions  (i.e., 
cloud  cover,  low  ceiling,  and  obscured  visibility  resulting  from  fog  or 
haze) . Illumination  of  towers  could  also  increase  mortality  (Cochran 
and  Graber  1958),  but  the  system  proposed  would  not  include  illuminated 
towers. 

Summarizing,  bird  collisions  have  involved  variables  such  as 
structure  height,  illumination,  weather,  time  of  year,  surrounding 
terrain,  and  location  in  migratory  corridor.  While  there  have  been 
kills  reported,  most  of  the  significant  kills  have  been  at  tall  struc- 
tures, and  fewer  at  towers  in  the  height  range  of  those  planned  for  the 
subject  communication  system.  While  the  effect  cannot  be  predicted  with 
certainty,  it  seems  unlikely  that  these  towers  will  result  in  signi- 
ficant bird  collision  mortality. 

At  present  there  are  no  known  significant  impacts  to  wildlife  which 
would  result  from  abandonment  of  the  project. 

3.A.1  COAL  SLURRY  PREPARATION  PLANTS 

The  wildlife  occurring  within  the  preparation  plant  sites  is 
described  in  Section  2.A.I. 

Wildlife  species  of  special  interest  that  would  occur  or  might 
occur  on  the  proposed  coal  slurry  preparation  plant  sites  include 
pronghorn  antelope,  mule  deer,  black-footed  ferret,  bald  eagle,  pere- 
grine falcon,  sage  grouse,  and  golden  eagle.  Potential  impacts  from 
construction,  operation,  maintenance  and  abandonment  of  the  project  to 
the  black-footed  ferret,  bald  eagle,  and  peregrine  falcon  are  described 
in  the  Threatened  and  Endangered  Species  Technical  Report. 
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Habitat  (Table  Al)  to  be  disturbed  by  construction  would  be  mid- 
grass  prairie:  North  Rawhide  40  acres;  Jacobs  Ranch  130  acres;  and 

North  Antelope  65  acres.  No  important  wintering  or  reproduction  range 
habitat  of  pronghorn  antelope  or  mule  deer  would  occur  on  the  prepa- 
ration plant  sites  (Wyoming  Game  and  Fish  Department  1979).  Conse- 
quently, no  significant  impact  would  occur  to  these  big  game  species 
from  construction,  operation,  maintenance,  and  abandonment  of  this 
aspect  of  the  project. 

No  sage  grouse  strutting  grounds  have  been  identified  on  these 
sites  (Wyoming  Game  and  Fish  Department  1980;  Harju  1980) , so  no  sig- 
nificant construction  impact  would  occur  to  this  game  bird.  No  other 
impacts  to  the  sage  grouse  are  expected  from  operation,  maintenance,  and 
abandonment  of  this  aspect  of  the  project. 

No  golden  eagle  nests  have  been  identified  on  these  sites.  The 
golden  eagle  is  afforded  protection  by  the  Bald  Eagle  Act.  The  absence 
of  nests  would  be  confirmed  by  site  visits.  If  golden  eagles  were 
nesting  on  any  of  these  sites,  a permit  would  have  to  be  obtained  from 
the  Fish  and  Wildlife  Service  to  disturb  any  nest  since  any  loss  of 
eagles  would  be  a violation  of  the  Bald  Eagle  Act.  Any  individual  loss 
of  raptors  or  raptor  nests  would  be  a significant  impact,  but  such  a 
loss  would  not  be  a significant  long-term  impact  to  the  population  of 
golden  eagles  in  Wyoming.  No  other  impacts  to  the  golden  eagle  are 
expected  from  operation,  maintenance,  and  abandonment  of  this  aspect  of 
the  project. 

3. A. 2 WATER  SUPPLY  SYSTEM 

The  wildlife  species  occurring  along  the  water  supply  system  align- 
ments are  described  in  Section  2. A. 2.  Acreage  of  habitat  types  which 
would  be  affected  are  presented  in  Table  Al.  Shrub  and  brush  rangeland 
and  ponderosa  pine  forest  habitats  have  identifiable  high  values  to  a 
variety  of  wildlife.  Details  are  discussed  in  Chapter  2.  Construction 
impact  to  these  habitats  would  be  routine  since  the  disturbance  would  be 
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very  localized,  and  compared  with  various  regional  unit  areas  (e.g., 
within  a 10-mile  corridor  for  the  action)  the  acreage  affected  repre- 
sents only  a fraction  of  a percent.  However,  these  vegetative  habitat 
types  would  take  more  than  5 years  to  return  to  their  former  state. 
Consequently,  the  effect  is  a long-term  impact  which  could  be  signi- 
ficant to  very  local  populations  of  wildlife,  but  would  not  to  regional 
wildlife.  Some  additional  impact  would  result  to  the  ponderosa  pine 
forest  types  by  maintenance  of  a 50-foot  right-of-way  free  of  trees. 

This  would  not  significantly  affect  wildlife.  Operation  and  abandonment 
of  this  aspect  of  the  project  would  not  affect  these  wildlife  habitats. 

Wildlife  species  of  special  interest  that  would  occur  or  might 
occur  in  the  vicinity  of  facilities  or  along  the  water  supply  system 
routes  include  pronghorn  antelope,  mule  deer,  black-footed  ferret,  bald 
eagle,  peregrine  falcon,  sage  grouse,  and  golden  eagle.  Potential 
impacts  from  construction,  operation,  maintenance,  and  abandonment  of 
the  project  to  the  black-footed  ferret,  bald  eagle,  and  peregrine  falcon 
are  described  in  the  Threatened  and  Endangered  Species  Technical  Report. 

No  important  reproduction  areas  or  winter  range  of  pronghorn 
antelope  or  mule  deer  would  occur  along  the  water  supply  system  align- 
ments (Tables  1 and  2) . The  pronghorn  antelope  ranges  over  most  of  the 
land  which  would  be  crossed  by  the  water  supply  system  alignments.  For 
the  North  Rawhide  line,  96  percent  of  the  alignment  would  cross  year- 
long range;  4 percent  would  cross  year-long  range  with  winter  concen- 
trations. For  the  North  Antelope  line  100  percent  of  the  alignment 
would  cross  year-long  range  with  winter  concentrations.  For  the  Main 
(Niobrara)  Water  line,  84  percent  of  the  alignment  would  cross  year-long 
range;  7 percent  would  cross  year-long  range  with  winter  and  summer  con- 
centrations; 7 percent  would  cross  year-long  range  with  winter  concen- 
trations (Table  1)  (Wyoming  Game  and  Fish  Department  1979) . No  important 
reproduction  or  wintering  antelope  areas  would  be  crossed;  therefore,  no 
significant  construction  impacts  to  these  pronghorn  antelope  habitats 
would  occur.  Operation,  maintenance,  and  abandonment  of  the  project 
would  not  be  expected  to  impact  pronghorn  antelope. 
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The  mule  deer  ranges  over  most  of  the  area  which  would  be  crossed 
by  the  Main  (Niobrara)  water  line;  it  would  be  absent  from  most  (North 
Rawhide)  or  all  (North  Antelope)  of  the  other  water  lines.  For  the  Main 
(Niobrara)  water  line,  85  percent  of  the  alignment  would  cross  year-long 
range;  5 percent  would  cross  year-long  range  with  winter  concentrations. 
For  the  North  Rawhide  Gathering  line,  20  percent  of  the  alignment  would 
cross  year-round  range.  These  areas  would  be  very  insignificant  (a 
fraction  of  1 percent)  in  proportion  to  the  existing  range  (Wyoming  Game 
and  Fish  Department  1979;  Harju  1979).  No  important  reproduction  or 
wintering  mule  deer  areas  would  be  crossed;  therefore  no  significant 
construction  impacts  to  these  mule  deer  habitats  would  occur.  Opera- 
tion, maintenance,  and  abandonment  of  this  aspect  of  the  project  would 
not  be  expected  to  impact  mule  deer. 

Sage  grouse  strutting  grounds  could  occur  on  or  very  near  the  North 
Rawhide  Water  line  at  about  MP  17,  23,  28,  and  31  (Table  3).  Construc- 
tion of  the  water  line  is  scheduled  for  January  through  April  1984. 

Since  such  a construction  schedule  would  not  disturb  the  sage  grouse 
courting  period  (April  and  May)  no  significant  impact  would  be  expected 
on  this  important  game  species  (Harju  1980)  although  some  strutting 
habitat  may  be  temporarily  altered.  The  other  components  of  the  water 
supply  system  would  be  distant  from  sage  grouse  strutting  grounds  (Table 
3).  Construction,  operation,  maintenance,  and  abandonment  of  the 
project  would  not  be  expected  to  impact  the  sage  grouse. 

No  golden  eagle  nests  have  been  identified  along  the  alignments. 

The  golden  eagle  is  afforded  protection  by  the  Bald  Eagle  Act.  If 
golden  eagles  were  nesting  along  this  alignment,  a permit  would  have  to 
be  obtained  from  the  Fish  and  Wildlife  Service  to  disturb  any  nest, 
since  any  loss  of  eagles  would  be  a violation  of  the  Bald  Eagle  Act. 
Construction  of  water  lines  would  not  coincide  with  the  golden  eagle 
nesting  season  and  consequently  no  disturbance  of  nesting  eagles  is 
expected.  Operation,  maintenance,  and  abandonment  of  this  aspect  of  the 
project  would  not  be  expected  to  impact  the  golden  eagle. 


3-8 


3. A. 3 SLURRY  PIPELINE  SYSTEM 


Wyoming 

North  Antelope  Slurry  Gathering  Line.  Impacts  associated  with  the  North 
Antelope  gathering  line  are  described  in  Section  3. A. 2,  since  the  North 
Antelope  water  line  would  parallel  the  North  Antelope  slurry  gathering 
line. 

North  Rawhide  Slurry  Gathering  Line.  Impacts  associated  with  the  North 
Rawhide  gathering  line  are  described  in  Section  3. A. 2,  since  the  North 
Rawhide  water  line  would  parallel  the  North  Rawhide  slurry  gathering 
line. 

Slurry  Pipeline.  The  wildlife  species  which  would  occur  along  the 
Proposed  Action  route  in  Wyoming  are  described  in  Section  2. A. 3. 

Acreage  of^habitat  types  which  would  be  affected  are  presented  in  Table 
Al.  Shrub  and  brush  rangeland  and  ponderosa  pine  forest  habitats  have 
identifiable  high  values  to  a variety  of  wildlife.  Details  are  dis- 
cussed in  Chapter  2.  Construction  impact  to  these  habitats  would  be 
routine  since  the  disturbance  would  be  very  localized,  and  compared  with 
various  regional  unit  areas  (e.g.,  within  a 10-mile  corridor  for  the 
action),  the  acreage  affected  represents  only  a fraction  of  a percent. 
However,  these  vegetative  habitat  types  would  take  more  than  5 years  to 
return  to  their  former  state.  Consequently,  the  effect  is  a long-term 
impact  which  could  be  significant  to  very  local  populations  of  wildlife 
but  would  not  be  significant  to  regional  wildlife. 

Wildlife  species  of  special  interest  that  would  occur  or  might 
occur  along  the  Proposed  Action  route  in  Wyoming  include  pronghorn 
antelope,  mule  deer,  black-footed  ferret,  bald  eagle,  peregrine  falcon, 
sage  grouse,  and  golden  eagle.  Potential  impacts  from  construction, 
operation,  maintenance,  and  abandonment  of  the  project  to  the  black- 
footed ferret,  bald  eagle  and  peregrine  falcon  are  described  in  the 
Threatened  and  Endangered  Species  Technical  Report. 
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No  important  reproduction  or  wintering  range  of  pronghorn  antelope 
or  mule  deer  would  occur  along  the  Proposed  Action  route  (Tables  1 and 
2).  The  pronghorn  antelope  ranges  over  most  of  the  land  would  be 
crossed  by  the  Proposed  Action  route.  Seventy  percent  of  the  Proposed 
Action  route  would  cross  year-long  range;  12  percent  would  cross  year- 
long range  with  winter  and  summer  concentrations;  15  percent  would  cross 
year-long  range  with  winter  concentrations  (Table  1)  (Wyoming  Game  and 
Fish  Department  1979).  No  significant  construction,  operation,  main- 
tenance, and  abandonment  impacts  to  pronghorn  antelope  habitat  would 
occur. 

The  mule  deer  ranges  year-long  over  65  percent  (Table  2)  of  the 
area  which  would  be  crossed  by  the  Proposed  Action  route  in  Wyoming 
(Wyoming  Game  and  Fish  Department  1979) . These  areas  are  very  insig- 
nificant (a  fraction  of  a percent)  in  proportion  to  the  existing  range. 
No  significant  construction,  operation,  maintenance,  and  abandonment 
impacts  to  mule  deer  habitat  would  occur. 

No  strutting  grounds  of  the  sage  grouse  (Table  3)  would  occur  near 
the  Proposed  Action  route.  Therefore,,  sage  grouse  would  not  be  expected 
to  be  affected  by  construction,  operation,  maintenance,  and  abandonment 
of  this  aspect  of  the  project. 

No  golden  eagle  nests  have  been  identified  along  the  Proposed 
Action  route  in  Wyoming.  The  golden  eagle  is  afforded  protection  by  the 
Bald  Eagle  Act.  If  golden  eagles  were  nesting  along  any  of  this  align- 
ment, a permit  would  have  to  be  obtained  from  the  Fish  and  Wildlife 
Service  to  disturb  any  nest  since  any  loss  of  eagles  would  be  a vio- 
lation of  the  Bald  Eagle  Act.  Construction  of  the  slurry  line  in 
Wyoming  is  scheduled  for  August  through  December  1984.  During  this 
time,  golden  eagles  would  not  be  nesting.  Operation,  maintenance,  and 
abandonment  of  the  Proposed  Action  route  in  Wyoming  would  not  affect  the 
golden  eagle. 
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Nebraska 


The  wildlife  species  occurring  along  the  Proposed  Action  route  in 
Nebraska  are  described  in  Section  2. A. 3.  The  acreage  of  habitat  types 
which  would  be  affected  are  presented  in  Table  A1 . Non-forested  wet- 
lands and  forested  wetlands  and  various  portions  of  the  mid-grass 
prairie  of  the  sand  hills  region  in  Nebraska  have  identifiable  high 
values  to  a variety  of  wildlife.  Details  are  discussed  in  Chapter  2. 
Construction  impact  to  these  habitats  would  be  routine  since  the  dis- 
turbance would  be  very  localized,  and  compared  with  various  regional 
unit  areas  (e.g.,  within  a 10-mile  corridor  for  the  action),  the  acreage 
affected  represents  only  a fraction  of  a percent.  However,  these 
vegetative  habitat  types  would  take  more  than  5 years  to  return  to  their 
former  state.  Consequently,  the  effect  is  a long-term  effect  which 
could  be  significant  to  very  local  populations  of  wildlife  but  would  not 
be  significant  to  regional  wildlife.  Some  additional  impact  would 
result  to  forested  wetlands  by  maintenance  of  a 50-foot  right-of-way 
free  of  trees.  This  would  not  significantly  affect  wildlife.  Operation 
and  abandonment  of  this  aspect  of  the  project  would  not  affect  these 
wildlife  habitats. 

Wildlife  species  of  special  interest  which  would  occur  or  might 
occur  along  the  Proposed  Action  route  in  Nebraska  include  pronghorn 
antelope,  mule  deer,  white-tailed  deer,  northern  swift  fox,  black-footed 
ferret,  bald  eagle,  peregrine  falcon,  golden  eagle,  and  sandhill  crane. 

Potential  impacts  from  construction,  operation,  maintenance,  and 
abandonment  of  the  project  to  the  black-footed  ferret,  bald  eagle, 
peregrine  falcon  and  northern  swift  fox  are  described  in  the  Threatened 
and  Endangered  Species  Technical  Report. 

No  designated  important  wintering  or  reproduction  range  of  prong- 
horn antelope  or  mule  deer  would  occur  along  the  Proposed  Action  route 
(Tables  1 and  2).  Therefore,  no  significant  construction  effect  would 
occur  to  these  species.  No  effects  to  these  big  game  from  operation, 
maintenance,  or  abandonment  of  the  Proposed  Action  in  Nebraska  would  be 
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expected.  Since  the  white-tailed  deer  is  wide  ranging  and  utilizes  a 
variety  of  habitats  it  would  not  be  affected  by  construction,  operation, 
maintenance,  or  abandonment  of  the  Proposed  Action  route  in  Nebraska. 

Three  golden  eagle  nests  have  been  identified  near  the  Proposed 
Action  route  in  Nebraska,  to  the  north  of  about  MP  233,  HP  237,  and  MP 
246  (Carlson  1980d) . Nesting  in  Nebraska  occurs  in  May  through  June. 
Construction  in  these  areas  is  scheduled  for  mid-March  through  mid-April 
1984.  Consequently,  nesting  golden  eagles  would  not  be  disturbed  by 
construction.  Protection  afforded  eagles  by  the  Bald  Eagle  Act  is 
discussed  previously  in  this  report.  Any  individual  loss  of  raptor 
nests  would  be  a significant  impact,  but  such  a loss  would  not  be  a 
significant  long-term  impact  to  the  population  of  golden  eagles  in 
Nebraska.  Operation,  maintenance,  and  abandonment  of  the  Proposed 
Action  route  in  Nebraska  would  not  affect  the  golden  eagle. 

The  occurrence  of  sandhill  cranes  along  the  Platte  River  is  des- 
cribed in  Section  2. A. 3.  Since  the  Proposed  Action  route  would  traverse 
the  South  Platte  River  at  about  MP  266,  approximately  35  miles  or  more 
to  the  west  of  the  area  of  sandhill  crane  concentration,  no  sandhill 
cranes  will  be  affected  by  construction,  operation,  maintenance,  and 
abandonment  of  the  project. 

Kansas 

The  wildlife  species  occurring  along  the  Proposed  Action  route  in 
Kansas  are  described  in  Section  2. A. 3.  The  acreage  of  habitat  types 
which  would  be  affected  are  presented  in  Table  Al.  Tail-grass  prairie, 
shrub  and  brush  rangeland,  wetlands,  and  cross  timbers  have  identifiable 
high  values  to  a variety  of  wildlife.  Details  are  discussed  in  Chapter 
2.  Construction  impact  to  these  habitats  would  be  routine  since  the 
disturbance  would  be  very  localized,  and  compared  with  various  regional 
unit  areas  (e.g.,  within  a 10-mile  corridor  for  the  action),  the  acreage 
affected  represents  only  a fraction  of  a percent.  However,  these 
vegetative  habitat  types  would  take  more  than  5 years  to  return  to  their 
former  state.  Consequently,  the  effect  is  long-term  which  would  be 
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significant  to  very  local  populations  of  wildlife  but  would  not  be 
significant  to  regional  wildlife.  Some  additional  impact  would  occur  to 
shrub  and  brush  rangeland  and  cross  timbers  by  maintenance  of  a 50-foot 
right-of-way  free  of  trees.  This  would  not  significantly  affect  wild- 
life. Operation  and  abandonment  of  this  aspect  of  the  project  would  not 
affect  these  wildlife  habitats. 

Where  the  Proposed  Action  route  in  Kansas  would  traverse  Rattle- 
snake Creek  at  about  HP  551  in  Stafford  County,  known  wetland  habitat  of 
value  to  a variety  of  wildlife  (including  various  waterfowl)  would 
likely  be  impacted.  A significant  long-term  effect  could  occur  to  this 
habitat  from  construction  activities  (Jones  1980;  Queal  and  Wood  1980). 
Other  wetland  areas  could  be  traversed  near  the  North  Fork  Ninnescah 
River  crossing  (HP  567) , and  near  the  South  Fork  Ninnescah  River  cross- 
ing (MP  593)  (Queal  and  Wood  1980) . 

The  Proposed  Action  route  in  Kansas  would  traverse  Kingman  Wildlife 
Area  in  the  vicinity  of  MP  589  (Queal  and  Wood  1980) . Some  local 
construction  effect  would  occur  here  to  various  wildlife,  but  it  would 
likely  not  be  significant  when  compared  with  surrounding  habitat  and 
wildlife  populations. 

Wildlife  species  of  special  interest  which  would  occur  or  might 
occur  along  the  Proposed  Action  route  in  Kansas  include  mule  deer, 
white-tailed  deer,  black-footed  ferret,  bald  eagle,  peregrine  falcon, 
whooping  crane,  and  interior  least  tern. 

Potential  impacts  from  construction,  operation,  maintenance,  and 
abandonment  of  the  project  to  the  black-footed  ferret,  bald  eagle, 
peregrine  falcon,  whooping  crane,  and  interior  least  tern  are  described 
in  the  Threatened  and  Endangered  Species  Technical  Report. 

No  designated  important  reproduction  or  wintering  range  of  the  mule 
deer  would  occur  along  the  Proposed  Action  route  (Table  2).  Therefore, 
no  significant  construction  impact  would  occur  to  mule  deer.  No  effects 
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to  mule  deer  from  operation,  maintenance,  and  abandonment  of  the  Pro- 
posed Action  route  in  Kansas  would  be  expected.  Since  the  white-tailed 
deer  is  wide  ranging,  utilizing  a variety  of  habitats  it  would  not  be 
impacted  by  construction,  operation,  maintenance,  or  abandonment  of  the 
Proposed  Action  route  in  Kansas. 

Oklahoma 

The  wildlife  species  occurring  along  the  Proposed  Action  slurry 
pipeline  system  in  Oklahoma  are  described  in  Section  2. A. 3.  The 
acreages  of  habitat  types  which  would  be  affected  are  presented  in 
Table  Al.  The  cross  timbers,  oak-hickory  forest,  tail-grass  prairie, 
and  forested  wetland  habitat  types  have  identifiable  high  values  to  a 
variety  of  wildlife.  Details  are  discussed  in  Chapter  2.  Construction 
impact  to  these  habitats  would  be  routine  since  the  disturbance  would  be 
very  localized,  and  compared  with  various  regional  unit  areas  (e.g., 
within  a 10-mile  corridor  for  the  action),  the  acreage  affected  repre- 
sents only  a fraction  of  a percent.  However,  these  vegetative  habitat 
types  would  take  more  than  5 years  to  return  to  their  former  state. 
Consequently,  the  effect  would  be  long-term  which  could  be  significant 
to  very  local  populations  of  wildlife  but  would  not  be  significant  to 
regional  wildlife.  Some  additional  effect  would  occur  to  cross  timbers, 
oak-hickory  forest,  and  forested  wetlands  by  maintenance  of  a 50-foot 
right-of-way  free  of  trees.  This  would  not  significantly  affect  wild- 
life. Operation  and  abandonment  of  this  aspect  of  the  project  would  not 
affect  these  wildlife  habitats. 

Wildlife  species  of  special  interest  which  would  occur  or  might 
occur  along  the  Proposed  Action  route  in  Oklahoma  include  white-tailed 
deer,  bald  eagle,  peregrine  falcon,  and  greater  prairie  chicken. 

Potential  impacts  from  construction,  operation,  maintenance,  and 
abandonment  of  the  project  to  the  bald  eagle  and  peregrine  falcon  are 
described  in  the  Threatened  and  Endangered  Species  Technical  Report. 
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Habitat  for  the  white- tailed  deer  is  described  in  Chapter  2.  The 
Proposed  Action  would  have  no  significant  construction,  operation, 
maintenance,  or  abandonment  effects  on  this  big  game  species. 

Range  of  the  greater  prairie  chicken  may  be  encountered  between 
about  MP  690  to  718  (in  Noble  County)  and  MP  810  to  825  (in  Mayes  and 
Wagoner  Counties)  of  the  Proposed  Action  route  (Short  1980) . Research 
currently  underway  indicates  that  the  population  of  greater  prairie 
chickens  in  Noble  County  is  expanding  (Wilkirson  1980).  Thus,  while  the 
Proposed  Action  route  is  near  the  border  of  some  additional  current 
range  of  the  prairie  chicken  in  Noble  County,  expansion  of  the  popu- 
lation could  alter  this  condition  somewhat  and  tend  to  increase  the 
potential  construction  effect  (Wilkirson  1980).  Excellent  tail-grass 
prairie  habitat  is  also  encountered  between  about  MP  740  to  745.  Con- 
struction through  this  area  should  not  have  significant  long-term  effect 
on  the  tail-grass  habitat  that  is  present  if  the  trench  is  backfilled 
with  parent  material  first  and  topsoil  on  top  (Short  1980).  Pipeline 
construction  in  this  area  would  not  coincide  with  the  April  and  May 
breeding  season  of  the  greater  prairie  chicken.  Strutting  birds  would 
not  be  disturbed.  Construction,  operation,  maintenance,  and  abandonment 
of  the  Proposed  Action  route  in  Oklahoma  is  not  anticipated  to  impact 
the  greater  prairie  chicken. 

Arkansas 

The  wildlife  species  occurring  along  the  Proposed  Action  route  in 
Arkansas  are  described  in  Section  2. A. 3.  The  acreage  of  habitat  types 
which  would  be  affected  are  presented  in  Table  Al.  Oak-hickory  forest, 
southern-pine  hardwood  forest,  and  forested  wetland  habitat  types  have 
identifiable  high  values  to  a variety  of  wildlife.  Details  are  dis- 
cussed in  Chapter  2.  Construction  impact  to  these  habitats  would  be 
routine  since  the  disturbance  would  be  very  localized,  and  compared  with 
various  regional  unit  areas  (e.g.,  within  a 10-mile  corridor  for  the 
action),  the  acreage  affected  represents  only  a fraction  of  a percent. 
However,  these  vegetative  habitat  types  would  take  more  than  5 years  to 
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return  to  their  former  state.  Consequently,  the  effect  would  be  long- 
term which  could  be  significant  to  very  local  populations  of  wildlife 
but  would  not  be  significant  to  regional  wildlife.  Some  additional 
maintenance  effect  would  occur  to  oak-hickory  forest,  southern  pine- 
hardwood  forest,  and  forested  wetland  habitats  by  maintenance  of  a 50- 
foot  right-of-way  free  of  trees.  This  would  not  significantly  affect 
wildlife.  Operation  and  abandonment  of  this  aspect  of  the  project  would 
not  affect  these  wildlife  habitats. 

In  the  vicinity  of  MP  1010  of  the  Proposed  Action  route  in  Arkansas 
(Smith  1980)  known  wetland  habitat  of  value  to  a variety  of  wildlife 
would  likely  be  traversed.  A significant  long-term  effect  could  occur 
to  these  wetlands  from  construction  activities. 

Two  state  nature  areas  (Smith  1980)  would  occur  south  of  the 
Independence  Lateral  portion  of  the  Proposed  Action  route  in  Arkansas. 
These  areas  are  Cove  Creek  Natural  Area  (south  of  MP  30  of  the  Inde- 
pendence Lateral  route)  and  Big  Creek  Natural  Area  (south  of  MP  68  of 
the  Independence  Lateral  route) . These  two  areas  contain  a variety  of 
sensitive  species.  These  areas  would  not  be  affected  by  construction  of 
the  Proposed  Action  route  in  Arkansas. 

The  Proposed  Action  route  in  Arkansas  would  pass  near  or  through  a 
state  wildlife  management  area  (Harris  Brake  Wildlife  Management  Area) 
between  MP  1020  to  1225  (Barkley,  et  al.  1980) . The  area  is  managed  for 
upland  game.  Some  local  construction  effects  would  occur  here  to  wild- 
life, but  it  would  likely  not  be  significant  relative  to  surrounding 
habitat  and  wildlife  populations. 

Wildlife  species  of  special  interest  which  would  occur  or  might 
occur  along  the  Proposed  Action  route  in  Arkansas  include  white-tailed 
deer,  bald  eagle,  red-cockaded  woodpecker,  and  American  alligator. 

Potential  impacts  from  construction,  operation,  maintenance,  and 
abandonment  of  the  project  to  the  bald  eagle,  red-cockaded  woodpecker, 
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and  American  alligator  are  discussed  in  the  Threatened  and  Endangered 
Species  Technical  Report. 

The  abundance  of  white-tailed  deer  habitat  in  Arkansas  is  described 
in  Chapter  2.  The  Proposed  Action  would  have  no  significant  construc- 
tion, operation,  maintenance,  or  abandonment  effects  on  this  big  game 
species. 

Louisiana 

The  wildlife  species  which  would  occur  along  the  Proposed  Action 
route  in  Louisiana  are  described  in  Section  2. A. 3.  The  acreage  of 
habitat  types  which  would  be  affected  are  presented  in  Table  Al. 

Southern  pine-hardwood  forest,  oak-hickory  forest,  forested  wetlands, 
and  non-forested  wetlands  have  identifiable  high  values  to  a variety  of 
wildlife.  Details  are  discussed  in  Chapter  2.  Construction  effect  to 
these  habitats  would  be  routine  since  the  disturbance  would  be  very 
localized,  and  compared  with  various  regional  unit  areas  (e.g.,  within  a 
10-mile  corridor  for  the  action) , the  acreage  affected  represents  only  a 
fraction  of  a percent.  However,  these  vegetative  habitat  types  would 
take  more  than  5 years  to  return  to  their  former  state.  Consequently, 
the  effect  would  be  long-term  which  could  be  significant  to  very  local 
populations  of  wildlife  but  would  not  be  significant  to  regional  wild- 
life. Some  additional  maintenance  effects  would  occur  to  southern  pine- 
hardwoods  forest,  oak-hickory  forest,  and  forested  wetland  habitats  by 
maintenance  of  a 50-foot  right-of-way  free  of  trees.  This  would  not 
significantly  affect  wildlife.  Operation  and  abandonment  of  this  aspect 
of  the  project  would  not  affect  these  wildlife  habitats. 

The  Proposed  Action  route  in  Louisiana  would  traverse  the  following 
areas:  (1)  Georgia-Pacific  Wildlife  Management  Area,  near  MP  1190;  (2) 

Cities  Service  Wildlife  Management  Area,  near  MP  1205;  and  (3)  Alexander 
State  Forest,  between  about  MP  1315  to  MP  1323  (Dunham  1980) . Some 
construction  effects  would  occur  at  these  locations  to  a variety  of 
wildlife,  but  it  would  likely  not  be  significant  relative  to  surrounding 
habitat  and  wildlife  populations. 
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Wildlife  species  of  special  interest  which  would  occur  or  might 
occur  along  the  Proposed  Action  route  in  Louisiana  include  white-tailed 
deer,  bald  eagle,  peregrine  falcon,  red-cockaded  woodpecker,  and 
American  alligator. 

Potential  impacts  from  construction,  operation,  maintenance,  and 
abandonment  of  the  project  to  the  bald  eagle,  peregrine  falcon,  red- 
cockaded  woodpecker  and  American  alligator  are  described  in  the  Threat- 
ened and  Endangered  Species  Technical  Report. 

The  abundance  of  white-tailed  deer  habitat  in  Louisiana  is  des- 
cribed in  Chapter  2.  The  Proposed  Action  would  have  no  significant 
construction,  operation,  maintenance,  or  abandonment  effects  on  this  big 
game  species. 

Pump  Stations 

Vegetative  habitats  at  the  pump  stations  of  the  Proposed  Action 
route  are  listed  in  Appendix  Table  A6.  The  vegetative  habitat  types 
identified  are  based  on  the  assumption  that  vegetation  for  the  entire 
site  would  be  the  same  as  that  found  at  the  mile  post  location  iden- 
tified for  the  particular  pump  station.  Potential  impacts  to  wildlife 
species  would  be  similar  to  that  discussed  for  these  habitats  in  the 
subject  states. 

3. A. 4 DEWATERING  PLANTS 

Vegetative  habitats  at  the  dewatering  plants  of  the  Proposed  Action 
route  are  listed  in  Appendix  Table  Al.  Potential  impacts  to  wildlife 
species  would  be  similar  to  that  discussed  for  these  habitats  in  the 
subject  states. 
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3. A. 5 ANCILLARY  FACILITIES 


The  ancillary  facilities  include  the  power  supply  system,  the 
communications  system,  and  maintenance  bases.  Small  acreages  of  repre- 
sentative vegetative  habitats  would  be  used  for  these  facilities.  A 
generic  discussion  of  impacts  from  the  communications  system  to  wildlife 
is  presented  at  the  beginning  of  this  section. 

3.B  MARKET  ALTERNATIVE 

3.B.1  COAL  SLURRY  PIPELINE  PLANTS 

While  there  is  some  variation  in  site  acreages  needed,  the  affected 
environment  would  be  the  same  as  that  described  under  the  Proposed 
Action  (Section  2.A.1).  Therefore,  the  environmental  consequences  would 
be  the  same  as  those  described  under  the  Proposed  Action  (Section 
3.A.1) . 

3.B.2  WATER  SUPPLY  SYSTEM 

The  environmental  consequences  would  be  the  same  as  those  described 
under  the  Proposed  Action  (Section  3. A. 2). 

3.B.3  SLURRY  PIPELINE  SYSTEM 


Wyoming 

North  Antelope  Slurry  Gathering  Line.  The  environmental  consequences 
would  be  the  same  as  those  described  under  the  Proposed  Action  (Section 
3. A. 3)  . 


North  Rawhide  Slurry  Gathering  Line.  The  environmental  consequences 
would  be  the  same  as  those  described  under  the  Proposed  Action  (Section 
3. A. 3)  . 
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Slurry  Pipeline  System.  The  environmental  consequences  would  be  the 
same  as  those  described  under  the  Proposed  Action  (Section  3. A. 3). 

Nebraska 

The  environmental  consequences  would  be  the  same  as  those  described 
under  the  Proposed  Action  (Section  3. A. 3). 

Kansas 

The  wildlife  species  occurring  along  the  Market  Alternative  route 
in  Kansas  are  described  in  Section  2.B.3.  The  acreage  of  habitat  types 
which  would  be  affected  are  presented  in  Table  A2.  Tail-grass  prairie, 
forested  and  non-forested  wetlands,  and  cross  timbers  have  identifiable 
high  values  to  a variety  of  wildlife.  Details  are  discussed  in  Chapter 
2.  Construction  impact  to  these  habitats  would  be  routine  since  the 
disturbance  would  be  very  localized,  and  compared  with  various  regional 
unit  areas  (e.g.,  within  a 10-mile  corridor  for  the  action),  the  acreage 
affected  represents  only  a fraction  of  a percent.  However,  these  vege- 
tative habitat  types  would  take  more  than  5 years  to  return  to  their 
former  state.  Consequently,  the  effect  would  be  long-term  which  could 
be  significant  to  very  local  populations  of  wildlife  but  would  not  be 
significant  to  regional  wildlife.  Some  additional  maintenance  impacts 
would  occur  to  forested  wetland  and  cross  timber  habitat  by  maintenance 
of  a 50-foot  right-of-way  free  of  trees.  This  would  not  significantly 
affect  wildlife.  Operation  and  abandonment  of  this  aspect  of  the 
project  would  not  affect  these  wildlife  habitats. 

Wildlife  species  of  special  interest  which  occur  or  might  occur 
along  the  Market  Alternative  route  in  Kansas  include  mule  deer,  white- 
tailed deer,  black-footed  ferret,  bald  eagle,  peregrine  falcon,  whooping 
crane,  and  interior  least  tern. 

Potential  impacts  from  construction,  operation,  maintenance,  and 
abandonment  of  the  project  to  the  black-footed  ferret,  bald  eagle, 
peregrine  falcon,  whooping  crane,  and  interior  least  tern  are  described 
in  the  Threatened  and  Endangered  Species  Technical  Report. 
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No  important  range  of  the  mule  deer  would  occur  along  the  Market 
Alternative  route  (Table  2) . Therefore,  no  significant  construction, 
operation,  maintenance,  or  abandonment  effects  would  occur  to  mule  deer. 
The  white-tailed  deer  would  not  be  affected  by  construction,  operation, 
maintenance,  or  abandonment  the  Market  Alternative  route  in  Kansas. 

Oklahoma 

The  wildlife  species  occurring  along  the  Market  Alternative  route 
in  Oklahoma  are  described  in  Section  2.B.3.  The  acreages  of  habitat 
types  which  would  be  affected  are  presented  in  Table  A2.  The  cross 
timbers,  oak-hickory  forest,  tail-grass  prairie,  and  forested  wetland 
habitat  types  have  identifiable  high  values  to  a variety  of  wildlife. 
Details  are  discussed  in  Chapter  2.  Construction  effect  to  these 
habitats  would  be  routine  since  the  disturbance  would  be  very  localized, 
and  compared  with  various  regional  unit  areas  (e.g.,  within  a 10-mile 
corridor  for  the  action) , the  acreage  affected  represents  only  a frac- 
tion of  a percent.  However,  these  vegetative  habitat  types  would  take 
more  than  5 years  to  return  to  their  former  state.  Consequently,  the 
effect  would  be  long-term  which  could  be  significant  to  very  local 
populations  of  wildlife  but  would  not  be  significant  to  regional  wild- 
life. Some  additional  maintenance  effects  would  occur  to  cross  timber, 
oak-hickory  forest,  and  forested  wetland  habitat  by  maintenance  of  a 
50-foot  right-of-way  free  of  trees.  This  would  not  significantly 
affect  wildlife.  Operation  and  abandonment  of  this  aspect  of  the 
project  would  not  affect  these  wildlife  habitats. 

Wildlife  species  of  special  interest  which  would  occur  or  might 
occur  along  the  Market  Alternative  route  in  Oklahoma  include  white- 
tailed deer,  bald  eagle,  peregrine  falcon,  and  greater  prairie  chicken. 

Potential  impacts  from  construction,  operation,  maintenance,  and 
abandonment  of  the  project  to  the  bald  eagle  and  peregrine  falcon  are 
described  in  the  Threatened  and  Endangered  Species  Technical  Report. 
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Habitat  for  the  white- tailed  deer  is  described  in  Chapter  2.  The 
Proposed  Action  would  have  no  significant  construction,  operation, 
maintenance,  or  abandonment  effects  on  this  big  game  species. 

Range  of  the  greater  prairie  chicken  could  be  encountered  between 
about  MP  324  to  337  of  the  Market  Alternative  route.  Construction 
through  this  area  should  not  have  significant  long-term  effects  on  the 
tail-grass  habitat  if  the  trench  is  backfilled  with  parent  material 
first  and  topsoil  on  top  (Short  1980) . Construction  in  these  areas 
would  not  coincide  wtLth  the  April  and  May  strutting  season  and  conse- 
quently breeding  prairie  chickens  would  not  be  disturbed.  Construction, 
operation,  maintenance,  and  abandonment  of  the  Market  Alternative  route 
in  Oklahoma  would  not  be  anticipated  to  affect  the  greater  prairie 
chicken.  * 

Arkansas 

The  wildlife  species  occurring  along  the  Market  Alternative  route 
in  Arkansas  are  described  in  Section  2.B.3.  The  acreage  of  habitat 
types  which  would  be  affected  are  presented  in  Table  A2.  Oak-hickory 
forest,  southern-pine  hardwood  forest  and  forested  wetland  habitat  types 
have  identifiable  high  values  to  a variety  of  wildlife.  Details  are 
discussed  in  Chapter  2.  Construction  effect  to  these  habitats  would  be 
routine  since  the  disturbance  would  be  very  localized,  and  compared  with 
various  regional  unit  areas  (e.g.,  within  a 10-mile  corridor  for  the 
action),  the  acreage  affected  represents  only  a fraction  of  a percent. 
However,  these  vegetative  habitat  types  would  take  more  than  5 years  to 
return  to  their  former  state.  Consequently,  the  effect  would  be  long- 
term which  could  be  significant  to  very  local  populations  of  wildlife 
but  would  not  be  significant  to  regional  wildlife.  Additional  mainten- 
ance effects  would  occur  to  oak-hickory  forest,  southern  pine-hardwood 
forest,  and  forested  wetland  habitats  by  maintenance  of  a 50-foot  right- 
of-way  free  of  trees.  This  would  not  significantly  affect  wildlife. 
Operation  and  abandonment  of  this  aspect  of  the  project  would  not  affect 
these  wildlife  habitats. 


3-22 


Wildlife  species  of  special  interest  which  would  occur  or  might 
occur  along  the  Market  Alternative  route  in  Arkansas  include  white- 
tailed deer,  bald  eagle,  red-cockaded  woodpecker,  and  American  alligator. 

Potential  impacts  from  construction,  operation,  maintenance,  and 
abandonment  of  the  project  to  the  bald  eagle,  red-cockaded  woodpecker, 
and  American  alligator  are  discussed  in  the  Threatened  and  Endangered 
Species  Technical  Report. 

The  abundance  of  white-tailed  deer  habitat  in  Arkansas  is  described 
in  Chapter  2.  The  Market  Alternative  route  would  have  no  significant 
construction,  operation,  maintenance,  and  abandonment  effects  on  this 
big  game  species. 

Louisiana 

The  wildlife  species  which  would  occur  or  might  occur  along  the 
Market  Alternative  route  in  Louisiana  are  described  in  Section  2.B.3. 

The  acreage  of  habitat  types  which  would  be  affected  are  presented  in 
Table  A2.  Southern  pine-hardwood  forest,  oak-hickory  forest,  forested 
wetlands,  and  non-forested  wetlands  have  identifiable  high  values  to  a 
variety  of  wildlife.  Details  are  discussed  in  Chapter  2.  Construction 
effect  to  these  habitats  would  be  routine  since  the  disturbance  would  be 
very  localized,  and  compared  with  various  regional  units  areas  (e.g., 
within  a 10-mile  corridor  for  the  action),  the  acreage  affected  repre- 
sents only  a fraction  of  a percent.  However,  these  vegetative  habitat 
types  would  take  more  than  5 years  to  return  to  their  former  state. 
Consequently,  the  effect  would  be  long-term  which  could  be  significant 
to  very  local  populations  of  wildlife  but  would  not  be  significant  to 
regional  wildlife.  Some  additional  maintenance  impact  would  occur  to 
southern  pine-hardwood  forest,  oak-hickory  forest,  and  forested  wetlands 
by  maintenance  of  a 50-foot  right-of-way  free  of  trees.  This  would  not 
significantly  affect  wildlife.  Operation  and  abandonment  of  this  aspect 
of  the  project  would  not  affect  these  wildlife  habitats. 
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Wildlife  species  of  special  interest  which  would  occur  or  might 
occur  along  the  Market  Alternative  route  in  Louisiana  include  white- 
tailed deer,  bald  eagle,  peregrine  falcon,  red-cockaded  woodpecker,  and 
American  alligator. 

Potential  impacts  from  construction,  operation,  maintenance,  and 
abandonment  of  the  project  to  the  bald  eagle,  peregrine  falcon,  red- 
cockaded  woodpecker,  and  American  alligator  are  described  in  the  Threat- 
ened and  Endangered  Species  Technical  Report. 

The  abundance  of  white-tailed  deer  habitat  in  Louisiana  is  des- 
cribed in  Chapter  2.  The  Market  Alternative  route  would  have  no  signi- 
ficant construction,  operation,  maintenance,  and  abandonment  effects  on 
this  big  game  species. 

Pump  Stations 

Vegetative  habitats  at  the  pump  stations  of  the  Market  Alternative 
route  are  listed  in  Appendix  Table  A7.  The  vegetative  habitat  types 
identified  are  based  upon  the  assumption  that  vegetation  for  the  entire 
site  would  be  the  same  as  that  found  at  the  mile  post  location  iden- 
tified for  the  particular  pump  station.  Potential  impacts  to  wildlife 
species  would  be  similar  to  that  discussed  for  these  habitats  in  the 
subject  states. 

3.B.4  DEWATERING  PLANTS 

Vegetative  habitats  at  the  dewatering  plants  of  the  Market  Alter- 
native are  listed  in  Appendix  Table  A2.  Potential  impacts  to  wildlife 
species  would  be  similar  to  that  discussed  for  these  habitats  in  the 
subject  states. 

3.B.5  ANCILLARY  FACILITIES 

The  ancillary  facilities  include  the  power  supply  system,  the 
communications  system,  and  maintenance  bases.  Small  acreages  of 
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representative  vegetative  habitats  would  be  used  for  these  facilities. 

A generic  discussion  of  impacts  from  the  communications  system  to 
wildlife  is  presented  at  the  beginning  of  Chapter  3. 

3. C PIPELINE-BARGE  ALTERNATIVE 

3.C.1  COAL  SLURRY  PREPARATION  PLANTS 

While  there  is  some  variation  in  site  acreages  needed,  the  affected 
environment  would  be  the  same  as  that  described  under  the  Proposed 
Action  (Section  2.A.1).  Therefore,  the  environmental  consequences  would 
be  the  same  as  those  described  under  the  Proposed  Action  (Section 
3.A.1)  . 

3.C.2  WATER  SUPPLY  SYSTEM 

The  environmental  consequences  would  be  the  same  as  those  described 
under  the  Proposed  Action  (Section  3. A. 2). 

3.C.3  SLURRY  PIPELINE  SYSTEM 

Wyoming 

North  Antelope  Slurry  Gathering  Line.  The  environmental  consequences 
would  be  the  same  as  those  described  under  the  Proposed  Action  (Section 
3. A. 3)  . 


North  Rawhide  Slurry  Gathering  Line.  The  environmental  consequences 
would  be  the  same  as  those  described  under  the  Proposed  Action  (Section 
3. A.  3)  . 


Slurry  Pipeline  System.  The  environmental  consequences  would  be  the 
same  as  those  described  under  the  Proposed  Action  (Section  3. A. 3). 
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Nebraska 


The  environmental  consequences  would  be  the  same  as  those  described 
under  the  Proposed  Action  (Section  3. A. 3). 

Kansas 

The  environmental  consequences  would  be  the  same  as  those  described 
under  the  Market  Alternative  (Section  3.B.3). 

Oklahoma 

The  environmental  consequences  would  be  the  same  as  those  described 
under  the  Market  Alternative  (Section  3.B.3). 

Arkansas 

The  wildlife  species  occurring  along  the  Pipeline-Barge  Alternative 
route  in  Arkansas  are  described  in  Section  2.C.3.  The  acreage  of 
habitat  types  which  would  be  affected  are  presented  in  Table  A3.  Oak- 
hickory  forest,  southern-pine  hardwood  forest,  and  forested  wetland 
habitat  types  have  identifiable  high  values  to  a variety  of  wildlife. 
Details  are  discussed  in  Chapter  2.  Construction  effect  to  these 
habitats  would  be  routine  since  the  disturbance  would  be  very  localized, 
and  compared  with  various  regional  unit  areas  (e.g.,  within  a 10-mile 
corridor  for  the  action) , the  acreage  affected  represents  only  a frac- 
tion of  a percent.  However,  these  vegetative  habitat  types  would  take 
more  than  5 years  to  return  to  their  former  state.  Consequently,  the 
effect  would  be  long-term  which  could  be  significant  to  very  local 
populations  of  wildlife  but  would  not  be  significant  to  regional  wild- 
life. Some  additional  maintenance  effect  would  occur  to  oak-hickory 
forest,  southern-pine  hardwood  forest,  and  forested  wetland  habitats  by 
maintenance  of  a 50-foot  right-of-way  free  of  trees.  This  would  not 
significantly  affect  wildlife.  Operation  and  abandonment  of  this 
aspect  of  the  project  would  not  affect  these  wildlife  habitats. 

Wildlife  species  of  special  interest  which  would  occur  or  might 
occur  along  the  Pipeline-Barge  Alternative  route  in  Arkansas  include 
white-tailed  deer,  bald  eagle,  red-cockaded  woodpecker,  and  American 
alligator. 
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Potential  impacts  from  construction,  operation,  maintenance,  and 
abandonment  of  the  project  to  the  bald  eagle,  red-cockaded  woodpecker, 
and  American  alligator  are  discussed  in  the  Threatened  and  Endangered 
Species  Technical  Report. 

The  abundance  of  white-tailed  deer  habitat  in  Arkansas  is  described 
in  Chapter  2.  The  Pipeline-Barge  Alternative  route  would  have  no 
construction,  operation,  maintenance,  and  abandonment  effects  on  this 
big  game  species. 

Pump  Stations 

Vegetative  habitats  at  the  pump  stations  of  the  Pipeline-Barge 
Alternative  route  are  listed  in  Appendix  Table  A8.  The  vegetative 
habitat  types  identified  are  based  upon  the  assumption  that  vegetation 
for  the  entire  site  would  be  the  same  as  that  found  at  the  mile  post 
location  identified  for  the  particular  pump  station.  Potential  impacts 
to  wildlife  species  would  be  similar  to  that  discussed  for  these  habi- 
tats in  the  subject  states. 

3 . C . 4 DEWATERING  PLANTS 

Vegetative  habitats  at  the  dewatering  plants  of  the  Pipeline-Barge 
Alternative  route  are  listed  in  Appendix  Table  A3.  Potential  impacts  to 
wildlife  species  would  be  similar  to  that  discussed  for  these  habitats 
in  the  subject  states. 

3.C.5  BARGE  LOADING  FACILITY 

The  Barge  Loading  Facility  would  be  located  on  the  Cypress  Bend 
site  in  Desha  County,  Arkansas.  The  Cypress  Bend  site  may  be  primarily 
agriculture,  but  details  are  not  available  for  this  report. 

3 . C . 6 BARGE  ROUTE 

The  Barge  Route  would  not  be  anticipated  to  have  any  significant 
construction,  operation,  maintenance,  or  abandonment  effects  on  wildlife. 
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3.C.7  ANCILLARY  FACILITIES 


The  ancillary  facilities  include  the  power  supply  system,  the 
communications  system,  and  maintenance  bases.  Small  acreages  of  rep- 
resentative vegetative  habitats  would  be  used  for  these  facilities. 

Site  specific  details  are  not  available  for  this  report.  A generic 
discussion  of  impacts  from  the  communications  system  to  wildlife  is 
presented  at  the  beginning  of  Chapter  3. 

3.D  COLORADO  ALTERNATIVE 

3.D.1  SLURRY  PIPELINE  SYSTEM 

Wyoming 

The  wildlife  species  occurring  along  the  Colorado  Alternative  route 
in  Wyoming  are  described  in  Section  2.D.I.  The  acreage  of  habitat  types 
which  would  be  affected  are  presented  in  Table  A4.  Ponderosa  pine 
forest  and  forested  wetlands  have  identifiable  high  values  to  a variety 
of  wildlife.  Details  are  discussed  in  Chapter  2.  Construction  effect 
to  these  habitats  would  be  routine  since  for  unit  areas  (e.g.,  within  a 
10-mile  corridor  for  the  action) , the  acreage  affected  represents  only  a 
fraction  of  a percent.  However,  these  vegetative  habitat  types  would 
take  more  than  5 years  to  return  to  their  former  state.  Consequently, 
the  effect  would  be  long-term  which  could  be  significant  to  very  local 
populations  of  wildlife  but  would  not  be  significant  to  regional  wild- 
life. Some  additional  maintenance  effects  would  occur  to  ponderosa  pine 
forest  and  forested  wetland  habitats  by  maintenance  of  a 50-foot  right- 
of-way  free  of  trees.  This  would  not  significantly  affect  wildlife. 
Operation  and  abandonment  of  this  aspect  of  the  project  would  not  affect 
these  wildlife  habitats. 

Wildlife  species  of  special  interest  which  would  or  might  occur 
along  the  Colorado  Alternative  route  in  Wyoming  include  pronghorn 
antelope,  mule  deer,  sage  grouse,  black-footed  ferret,  bald  eagle, 
peregrine  falcon,  and  golden  eagle. 
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Potential  impacts  from  construction,  operation,  maintenance,  and 
abandonment  of  the  project  to  the  black-footed  ferret,  bald  eagle,  and 
peregrine  falcon  are  described  in  the  Threatened  and  Endangered  Species 
Technical  Report. 

No  important  range  of  the  pronghorn  antelope  or  mule  deer  (Tables  1 
and  2)  occurs  along  the  Colorado  Alternative  route  in  Wyoming.  There- 
fore, no  significant  losses  from  construction,  operation,  maintenance, 
or  abandonment  would  occur  to  these  species. 

No  sage  grouse  strutting  grounds  would  be  expected  to  be  directly 
traversed  by  the  Colorado  Alternative  route  (Table  3) . Between  about  MP 
60  to  MP  75  several  strutting  grounds  could  occur  as  near  as  a half-mile 
from  the  pipeline  right-of-way.  The  September  1984  construction  sched- 
ule for  this  area  would  alleviate  potential  disturbances  to  breeding 
sage  grouse.  Construction,  operation,  maintenance,  and  abandonment  of 
the  Colorado  Alternative  route  in  Wyoming  would  not  be  expected  to 
affect  the  sage  grouse. 

No  golden  eagle  nests  have  been  identified  along  the  Colorado 
Alternative  route  in  Wyoming  (Boyd  1980) . The  golden  eagle  is  afforded 
protection  by  the  Bald  Eagle  Act. 

Colorado 

The  wildlife  species  occurring  along  the  Colorado  Alternative  route 
in  Colorado  are  described  in  Section  2.D.I.  The  acreage  of  habitat 
types  which  would  be  affected  are  presented  in  Table  A4.  Forested 
wetlands  and  portions  of  the  mid-grass  prairie  (sand  hills-sagebrush 
area  between  MP  315  to  325  which  support  greater  prairie  chickens)  have 
identifiable  high  values  to  a variety  of  wildlife  (Carlson  1980b; 

1980c) . Details  are  discussed  in  Chapter  2 and  in  the  Threatened  and 
Endangered  Species  Technical  Report.  Construction  effect  to  these 
habitats  would  be  routine  since  for  unit  areas  (e.g.,  wTithin  a 10-mile 
corridor  for  the  action) , the  acreage  affected  represents  only  a 
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fraction  of  a percent.  However,  these  vegetative  habitat  types  would 
take  more  than  5 years  to  return  to  their  former  state.  Consequently, 
the  effect  would  be  long-term  which  could  be  significant  to  very  local 
populations  of  wildlife  but  would  not  be  significant  to  regional  wild- 
life. Some  additional  maintenance  effect  would  occur  to  the  forested 
wetlands  by  maintenacne  of  a 50-foot  right-of-way  free  of  trees.  This 
would  not  significantly  affect  wildlife.  Operation  and  abandonment  of 
this  aspect  of  the  project  would  not  affect  these  wildlife  habitats. 

Wildlife  species  of  special  interest  which  would  or  might  occur 
along  the  Colorado  Alternative  route  in  Colorado  include  pronghorn 
antelope,  mule  deer,  black-footed  ferret,  bald  eagle,  peregrine  falcon, 
golden  eagle,  and  the  greater  prairie  chicken. 

Potential  impacts  from  construction,  operation,  maintenance,  and 
abandonment  of  the  project  to  the  black-footed  ferret,  bald  eagle, 
peregrine  falcon,  and  greater  prairie  chicken  are  discussed  in  the 
Threatened  and  Endangered  Species  Technical  Report. 

No  important  range  of  the  pronghorn  antelope  (Table  1)  or  mule  deer 
(Table  2)  occur  along  the  Colorado  Alternative  route  in  Colorado. 
Therefore,  no  significant  construction,  operation,  maintenance,  and 
abandonment  effects  would  occur  to  these  species. 

No  golden  eagle  nests  have  been  identified  along  the  Colorado 
Alternative  route  in  Colorado  (Carlson  1980c) . The  golden  eagle  is 
afforded  protection  under  provisions  of  the  Bald  Eagle  Act.  The  most 
probable  area  for  the  occurrence  of  nests  would  be  between  about  MP  210 
to  240  in  the  Pawnee  Buttes  area  northeast  of  Greeley,  Colorado  (Carlson 
1980c).  Construction  in  this  area  is  scheduled  for  mid-March  to  mid- 
April  1984.  Consequently  nesting  golden  eagles  would  not  be  disturbed 
by  construction  of  the  Colorado  Alternative.  Operation,  maintenance, 
and  abandonment  of  the  Colorado  Alternative  route  in  Colorado  would  not 
be  expected  to  affect  the  golden  eagle. 
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Kansas 


The  wildlife  species  occurring  along  the  Colorado  Alternative  route 
in  Kansas  are  described  in  Section  2.D.I.  The  acreage  of  habitat 
types  which  would  be  affected  are  presented  in  Table  A4.  Shrub  and 
brush  rangeland  and  forested  wetlands  have  identifiable  high  values  to  a 
variety  of  wildlife.  Details  are  discussed  in  Chapter  2.  Construction 
impact  to  these  habitats  would  be  routine  since,  for  unit  areas  (e.g., 
within  a 10-mile  corridor  for  the  action) , the  acreage  affected  repre- 
sents only  a fraction  of  a percent.  However,  these  vegetative  habitat 
types  would  take  more  than  5 years  to  return  to  their  former  state. 
Consequently,  the  effect  would  be  long-term  which  could  be  significant 
to  very  local  populations  of  wildlife  but  would  not  be  significant  to 
regional  wildlife.  Some  additional  maintenance  effect  would  occur  to 
forested  wetlands  by  maintenance  of  a 50-foot  right-of-way  free  of 
trees.  This  would  not  significantly  affect  wildlife.  Operation  and 
abandonment  of  this  aspect  of  the  project  would  not  affect  these  wild- 
life habitats. 

Wildlife  species  of  special  interest  which  would  or  might  occur 
along  the  Colorado  Alternative  route  in  Kansas  include  pronghorn  ante- 
lope, mule  deer,  black-footed  ferret,  bald  eagle,  peregrine  falcon, 
whooping  crane,  and  golden  eagle. 

Potential  impacts  from  construction,  operation,  maintenance,  and 
abandonment  of  the  project  to  the  black-footed  ferret,  bald  eagle, 
peregrine  falcon,  and  whooping  crane  are  described  in  the  Threatened 
and  Endangered  Species  Technical  Report. 

No  important  range  of  the  pronghorn  antelope  (Table  1)  or  mule  deer 
(Table  2)  occur  along  the  Colorado  Alternative  route  in  Kansas.  There- 
fore, no  significant  construction,  operation,  maintenance,  and  aban- 
donment effects  would  occur  to  these  species. 
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No  golden  eagle  nests  have  been  identified  as  occurring  near  the 
Colorado  Alternative  route  in  Kansas  (Carlson  1980c).  Therefore,  no 
losses  would  occur  to  this  species. 

3.D.2  ANCILLARY  FACILITIES 

The  ancillary  facilities  include  the  power  supply  system,  the 
communications  system,  and  maintenance  bases.  Small  acreages  of  rep- 
resentative vegetative  habitats  would  be  used  for  these  facilities.  A 
generic  discussion  of  impacts  from  the  communications  system  to  wildlife 
is  presented  at  the  beginning  of  this  section. 

3.E  COAL  CLEANING  OPERATION  ALTERNATIVE 


This  alternative  is  not  applicable  to  terrestrial  biology  concerns. 
3.F  CROOK  COUNTY  ALTERNATIVE 
3.F.1  WATER  WELLS 

The  wildlife  species  occurring  within  the  area  of  concern  are 
described  in  Section  2.F.I.  Wildlife  species  of  special  interest  which 
would  or  might  occur  in  the  Crook  County  well  field  in  Wyoming  include 
pronghorn  antelope,  mule  deer,  black-footed  ferret,  bald  eagle,  pere- 
grine falcon,  and  golden  eagle.  The  impact  discussion  provided  in 
Section  3.A.1  would  be  applicable  here  since  the  same  species  are 
involved  and  the  same  conclusions  would  apply. 

3.F.2  GATHERING  PIPELINES 

The  gathering  pipelines  would  be  located  in  the  vicinity  of  the 
well  field.  The  information  referenced  in  Section  3.F.1  would  also  be 
applicable  to  the  gathering  pipelines  component. 
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3.F.3  PUMP  STATION 


It  is  assumed  the  pump  station  would  be  located  in  mid-grass 
prairie  habitat.  The  information  referenced  in  Section  3.F.1  would  also 
be  applicable  to  the  pump  station  for  the  Crook  County  Alternative. 


3.F.4  DELIVERY  PIPELINE 

The  wildlife  species  occurring  along  the  delivery  pipeline  of  the 
Crook  County  Alternative  route  are  described  in  Section  2.F.4.  The 
acreage  of  habitat  types  which  would  be  affected  are  presented  in  Table 
Al.  Ponderosa  pine  forest  has  an  identifiable  high  value  to  a variety 
of  wildlife.  Details  are  discussed  in  Chapter  2.  Construction  effect 
to  this  habitat  would  be  routine  since  for  unit  areas  (e.g.,  within  a 
10-mile  corridor  for  the  action) , the  acreage  affected  represents  only  a 
fraction  of  a percent.  However,  these  vegetative  habitat  types  would 
take  more  than  5 years  to  return  to  their  former  state.  Consequently, 
the  effect  would  be  long-term  which  could  be  significant  to  very  local 
populations  of  wildlife  but  would  not  be  significant  to  regional  wild- 
life. Some  additional  maintenance  effect  would  occur  to  ponderosa  pine 
forest  by  maintenance  of  a 30-foot  right-of-way  free  of  trees.  This 
would  not  significantly  affect  wildlife.  Operation  and  abandonment  of 
this  aspect  of  the  project  would  not  affect  these  wildlife  habitats. 

Wildlife  species  of  special  interest  which  would  or  might  occur 
along  the  Crook  County  delivery  pipeline  route  in  Wyoming  include 
pronghorn  antelope,  mule  deer,  black-footed  ferret,  bald  eagle,  pere- 
grine falcon,  and  golden  eagle.  The  impact  discussion  provided  in 
Section  3.A.1  would  be  applicable  here  since  the  same  species  are 
involved  and  the  same  conclusions  would  apply. 

3.F.5  ACCESS  ROAD 

The  access  road  would  be  located  in  mid-grass  prairie  habitat.  The 
information  referenced  in  Section  3.F.1  would  also  be  applicable  to  the 
access  road  for  the  Crook  County  Alternative  route. 


3.F.6  TRANSMISSION  LINE  NETWORK 


The  transmission  line  network  would  be  located  in  mid-grass  prairie 
habitat.  The  information  referenced  in  Section  3.F.1  would  also  be 
applicable  to  the  transmission  line  network  for  the  Crook  County  Alter- 
native route. 

3.G  OAHE  ALTERNATIVE 

3.G.1  PIPELINE 

South  Dakota 

The  wildlife  species  occurring  along  the  Oahe  Alternative  route  in 
South  Dakota  are  described  in  Section  2.G.I.  The  acreage  of  habitat 
types  which  would  be  affected  are  presented  in  Table  A5.  Ponderosa  pine 
forest  and  shrub  and  brush  rangeland  have  identifiable  high  values  to  a 
variety  of  wildlife.  Details  are  discussed  in  Chapter  2.  Construction 
impact  to  these  habitats  would  be  routine  since  for  unit  areas  (e.g., 
within  a 10-mile  corridor  for  the  action) , the  acreage  affected  repre- 
sents only  a fraction  of  a percent.  However,  these  vegetative  habitat 
types  would  take  more  than  5 years  to  return  to  their  former  state. 
Consequently,  the  effect  would  be  long-term  which  could  be  significant 
to  very  local  populations  of  wildlife  but  would  not  be  significant  to 
regional  wildlife.  Some  additional  maintenance  effect  would  occur  to 
ponderosa  pine  forest  and  shrub  and  brush  rangeland  by  maintenance  of  a 
50-foot  right-of-way  free  of  trees.  This  would  not  significantly  affect 
wildlife.  Operation  and  abandonment  of  this  aspect  of  the  project  would 
not  affect  these  wildlife  habitats. 

Wildlife  species  of  special  interest  which  would  or  might  occur 
along  the  Oahe  Alternative  route  in  South  Dakota  include  pronghorn 
antelope,  mule  deer,  black-footed  ferret,  northern  swift  fox,  bald 
eagle,  peregrine  falcon,  whooping  crane,  golden  eagle,  and  interior 
least  tern. 
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Potential  impacts  from  construction,  operation,  maintenance,  and 
abandonment  of  the  project  to  the  black-footed  ferret,  northern  swift 
fox,  bald  eagle,  peregrine  falcon,  whooping  crane,  and  interior  least 
tern  are  described  in  the  Threatened  and  Endangered  Species  Technical 
Report. 

No  designated  important  range  of  pronghorn  antelope  (Table  1)  or 
mule  deer  (Table  2)  occur  along  the  Oahe  Alternative  route  in  South 
Dakota.  Therefore,  no  significant  construction,  operation,  maintenance, 
and  abandonment  impacts  would  occur  to  these  species. 

No  golden  eagle  nests  have  been  identified  along  the  Oahe  Alter- 
native route  in  South  Dakota  although  they  may  occur  near  the  Oahe 
Reservoir  (Carlson  1980a) . The  golden  eagle  is  afforded  protection 
under  provisions  of  the  Bald  Eagle  Act.  If  golden  eagles  were  found 
nesting  along  any  of  this  alignment,  a permit  would  have  to  be  obtained 
from  the  Fish  and  Wildlife  Service  to  disturb  any  nest,  since  any  loss 
of  eagles  would  be  a violation  of  the  Bald  Eagle  Act.  Avoiding  con- 
struction along  the  Oahe  Alternative  route  during  the  golden  eagle 
nesting  period  from  May  through  June  would  avoid  a construction  effect 
to  active  nesting  golden  eagles.  The  construction  schedule  as  now 
detailed  does  not  allow  determination  of  whether  this  would  be  the  case. 
Any  individual  loss  of  raptors  or  their  nests  would  be  a significant 
impact  but  such  a loss  would  not  be  a significant  long-term  impact  to 
the  population  of  golden  eagle  in  South  Dakota.  Operation,  maintenance, 
and  abandonment  of  the  Oahe  Alternative  route  in  South  Dakota  would  not 
be  expected  to  impact  the  golden  eagle. 

Concern  was  expressed  (Carlson  1980a)  for  potential  impacts  to 
sharp-tailed  grouse  dancing  grounds  (courtship  areas) , but  no  data  on 
occurrence  along  the  Oahe  Alternative  route  in  South  Dakota  was  found. 

Wyoming 

The  wildlife  species  occurring  along  the  Oahe  Alternative  route  in 
Wyoming  are  described  in  Section  2.G.I.  The  acreage  of  habitat  types 
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which  would  be  affected  are  presented  in  Table  A5 . The  ponderosa  pine 
forest  has  an  identifiable  high  value  to  a variety  of  wildlife.  Details 
are  discussed  in  Chapter  2.  Construction  impact  to  this  habitat  would 
be  routine  since  for  unit  areas  (e.g.,  within  a 10-mile  corridor  for  the 
action),  the  acreage  affected  represents  only  a fraction  of  a percent. 
However,  these  vegetative  habitat  types  would  take  more  than  5 years  to 
return  to  their  former  state.  Consequently,  the  effect  would  be  long- 
term which  could  be  significant  to  very  local  populations  of  wildlife 
but  would  not  be  significant  to  regional  wildlife.  Some  additional 
maintenance  effect  would  occur  to  the  ponderosa  pine  forest  habitat  by 
maintenance  of  a 50-foot  right-of-way  free  of  trees.  This  would  not 
significantly  affect  wildlife.  Operation  and  abandonment  of  this  aspect 
of  the  project  would  not  affect  these  wildlife  habitats. 

Wildlife  species  of  special  interest  which  would  or  might  occur 
along  the  Oahe  Alternative  route  in  Wyoming  include  pronghorn  antelope, 
mule  deer,  sage  grouse,  black-footed  ferret,  bald  eagle,  peregrine 
falcon,  and  golden  eagle. 

Potential  impacts  from  construction,  operation,  maintenance,  and 
abandonment  of  the  project  to  the  black-footed  ferret,  bald  eagle,  and 
peregrine  falcon  are  described  in  the  Threatened  and  Endangered  Species 
Technical  Report. 

No  designated  important  range  of  the  pronghorn  antelope  (Table  1) 
occurs  along  the  Oahe  Alternative  route  in  Wyoming.  Therefore,  no 
significant  impact  from  construction,  operation,  maintenance,  and 
abandonment  would  occur  to  this  species. 

Between  approximately  MP  195  to  220  an  important  winter  range  area 
(Table  2)  of  mule  deer  in  Wyoming  would  be  traversed  by  the  Oahe  Alter- 
native (Nimick  1980) . A concern  expressed  (Nimick  1980)  was  if  con- 
struction occurred  through  this  area  in  winter  when  the  deer  were 
present  in  large  numbers,  a significant  effect  to  the  regional  popu- 
lation could  occur.  If  the  alignment  were  constructed  through  this  area 
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in  a season  other  than  winter  no  significant  losses  to  mule  deer  would 
occur  (Nimick  1980) . The  current  schedule  does  not  allow  identification 
of  when  construction  would  occur  in  this  area.  Operation,  maintenance, 
and  abandonment  of  this  route  in  Wyoming  would  not  affect  the  mule  deer. 

No  sage  grouse  strutting  grounds  (Table  3)  have  been  identified 
(Wyoming  Game  and  Fish  Department  1980;  Harju  1980)  near  the  Oahe 
Alternative  route  in  Wyoming.  Therefore,  no  significant  impact  along 
this  route  from  construction,  operation,  maintenance,  and  abandonment 
would  occur  to  the  sage  grouse. 

No  golden  eagle  nests  have  been  identified  along  the  Oahe  Alter- 
native route  in  Wyoming.  The  golden  eagle  is  afforded  protection  under 
provisions  of  the  Bald  Eagle  Act.  Operation,  maintenance,  and  aban- 
donment of  the  route  in  Wyoming  would  not  be  expected  to  impact  the 
golden  eagle. 

3.G.2  PUMP  STATIONS 

Vegetative  habitats  at  the  pump  stations  of  the  Oahe  Alternative 
route  are  listed  in  Appendix  Table  A5 . The  vegetative  habitat  types 
identified  are  based  upon  the  assumption  that  vegetation  for  the  entire 
site  would  be  the  same  as  that  found  at  the  mile  post  location  iden- 
tified for  the  particular  pump  station.  Potential  impacts  to  wildlife 
species  would  be  similar  to  those  discussed  for  the  habitats  in  the 
subject  states. 

3.H  SLURRY  PIPELINE  WATER  DISCHARGE  ALTERNATIVE 
3.H.1  WATER  TREATMENT  FACILITIES 


This  alternative  is  not  applicable  to  terrestrial  biology  concerns. 
3.H.2  DISCHARGE  FACILITIES 


This  alternative  is  not  applicable  to  terrestrial  biology  concerns. 
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Table  1.  PRONGHORN  ANTELOFF.  RANGE  WHICH  WOULD  BF.  AFFECTED  BY  PROJECT  COMPONENTS 
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Proposed  Action/Market  Alternative  None  None 

(south  of  North  Platte  River) 


Table  2.  MULE  DEER  RANGE  WHICH  WOULD  BE  AFFECTED  BY  PROJECT  COMPONENTS 
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Sources:  Wyoming  Game  and  Fish  Department  1978,  1979;  Nebraska  Game  and  Parks  Commission  1972; 

Kansas  Fish  and  Game  Commission  1979;  Anderson  1966;  Nlmlck  1980. 


Table  3.  SAGE  GROUSE  STRUTTING  GROUNDS  IN  THE  VICINITY  OF  POTENTIAL 
PROJECT  COMPONENTS  IN  WYOMING3. 


Segment 


Strutting  Grounds  and  Location 


Proposed  Action  None 

Market  Alternative  None 


Main  Water  Line 


None 


North  Rawhide  Line 


North  Antelope  Line 
Colorado  Alternative 


Preparation  Plants 
Crook  County  Alternative 
Water  Supply  System 
Oahe  Alternative 


(1) 

1 to  1-1/4  miles  west 

of  MP 

16 

*(1) 

on  or  very  near  MP 

17 

(1) 

2 miles  east  of  MP 

20 

(1) 

2 to  2-1/4  miles  east 

of  MP 

21 

*(1) 

on  or  very  near  MP 

23 

(1) 

2-1/2  miles  east  of 

MP 

25 

*(1) 

on  or  very  near  MP 

28 

*(1) 

on  or  very  near  MP 

31 

(1) 

3/4  mile  east  of  MP 

31 

(1) 

3 miles  west  of  MP 

32 

(1) 

8-1/2  miles  west  of 

MP 

48 

(7) 

10  to  15  miles  east 

of 

MP  50 

to  55 

(1) 

1 miles  west  of  MP 

8 

(1) 

7 miles  west  of  MP 

8 

(11)  east  and  west  of  MP  60  to  75 

(1  within  1/2  mile;  the  other  10, 

1 to  7 miles) 


None 


None 

None 


Wyoming  Game  and  Fish  Department  1980;  Sage  Grouse  Strutting  Grounds 
mapped  on  scale  of  1:500,000.  Also:  Harju  1980. 

♦Strutting  grounds  which  could  be  most  directly  affected. 
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Appendix  A 


SUMMARY  OF  VEGETATIVE  HABITATS  BY  PROJECT  COMPONENT 


Table  Al.  SUMMARY  OF  VEGETATIVE  HABITAT  - PROPOSED  ACTION  (Page  1 of  2). 
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Table  A3.  SWtlARY  OF  VEGETATIVE  HABITAT  - PIPELINE-BARGE  ALTERNATIVE  (Continued)  (Page  2 of  2) 
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Table  A4.  SUMMARY  OF  VEGETATIVE  HABITAT  - COLORADO  ALTERNATIVE  (Page  1 of  2). 
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fromTther  existing°(3ata  U-S’  Geoloelcal  Survey  Land  Use  Maps  are  not  available  for  this  segment.  Values  presented  here  are  estimated 
Riparian  zone  vegetation. 
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from  other  existing  data. 
Riparian  zone  vegetation. 


Table  A5.  SUMMARY  OF  VEGETATIVE  HABITAT  - OAI1E  ALTERNATIVE 
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Table  A6.  VEGETATION  TYPES  AT  PROPOSED  ACTION  PUMP  STATIONS. 
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Appendix  B 

TECHNICAL  DESCRIPTION  OF  VEGETATION 


B . 1 GENERAL 


This  section  is  a technical  discussion  of  the  major  vegetative 
habitats  encountered  along  the  Proposed  Action  and  the  several  alter- 
natives of  the  ETSI  coal  slurry  pipeline  project.  Chapter  2,  Affected 
Environment,  and  Chapter  3,  Environmental  Consequences,  contain  more 
detailed  descriptions  of  where  various  vegetative  habitats  would  be 
encountered  for  the  Proposed  Action  and  the  several  alternatives  of  the 
project.  Appendix  A is  a summary  of  miles  and  acres  which  would  be 
affected  by  project  components  or  alternatives. 


B . 2 AGRICULTURE 


Agriculture  includes  pasture,  cropland,  orchards,  and  nurseries. 
This  document  does  not  include  details  of  the  affected  agricultural 
lands. 


B. 3 SHORT-GRASS  PRAIRIE 


The  Proposed  Action  and  the  Market  Alternative  would  cross  short- 
grass  prairie  in  the  panhandle  region  of  Nebraska  between  HP  102  and 
302.  This  would  include  short-grass  prairie  in  Sioux,  Box  Butte, 
Morrill,  Garden,  Deuel,  Keith,  and  Perkins  Counties  in  Nebraska  (Kaul 
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1975) . Weaver  and  Albertson  (1956)  consider  this  range  type  to  be  the 
result  of  overgrazing  on  mid-grass  prairie  and  not  the  natural  climax 
type  for  the  area.  Blue  grama  (Bouteloua  gracilis)  and  buffalograss 
(Buchloe  dactyloides)  are  the  dominant  species.  Other  short  graminoids 
are  false  buffalograss  (Munroa  squarrosa) , penn  sedge  (Car ex  pennsvlvanica) . 
the  sedge  (Carex  pragracilis)  and  hairy  grama  (Bouteloua  hirsuta) . 

The  sparse  overstory  of  taller  grasses  may  contain  side-oats  grama 
(Bouteloua  curtipendulata) , red  three-awn  (Aristida  longiseta) , purple 
three-awn  (Aristida  purpurea) , little  bluestem  (Andropogon  scoparius) , 
squirrel tail  (Sitanion  hvstrix) , western  wheatgrass  (Agropyron  smithii) , 
junegrass  (Koeleria  cristata) , and  sand  dropseed  (Sporobolus  crytandrus) . 
Forbs  which  often  are  reported  in  this  area  include  cutleaf  goldenweed 
(Happlopappus  spinulosus) , broom  snakeweed  (Gutierrezia  sarothrae) , 
blazing  star  (Liatris  punctata) , and  red  false  mallow  (Spaeralcea 
coccinea) . These  overstory  grasses  may  become  dominant  on  sites  where 
higher  soil  moistures  exist  (Weaver  and  Albertson  1956) . 

The  Proposed  Action  and  the  Market  Alternative  would  cross  short- 
grass  prairie  in  northwestern  Kansas  between  MP  377.5  and  mid-state. 

The  short-grass  prairie  formation  would  not  significantly  differ  flor- 
istically  from  the  description  given  for  it  in  Nebraska  (Kaul  1975; 

Weaver  and  Albertson  1956).  Kiichler  (1974)  describes  short-grass 
prairie  in  Kansas  as  occurring  in  fairly  dense  stands  of  short-grasses 
and  grass- like  plants  with  somewhat  taller  grasses  in  eastern  sections. 

Its  distributon  in  the  state  is  given  as  the  northwestern  part  of 
Kansas,  mainly  on  plains  and  upland.  Forbs  commonly  occur  with  the 
grasses.  Blue  grama  and  buffalograss  are  the  dominant  species. 

Other  species  considered  to  be  characteristic  (indicative  of  the 
areas  potential  or  undisturbed  climax  vegetation)  (Kiichler  1974)  of  this 
formation  include:  western  wheatgrass,  red  three-awn,  purple  three-awn, 

fringed-sagewort  (Artemisia  frigida) , milk-vetch  (Astragalus  seriocoleucus) , 
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side-oats  grama — eastern  part  (Gaura  coccinea) , curlycup  (Grindelia 


squarrosa) , cutleaf  goldenweed,  (Lygodesmia  juncea) , prickly  pear 
(Opuntia  imbricata) , whitlow-wort  (Paronychia  depressa) , phlox — extreme 
northwestern  part  (Phlox  andicola) , Pursh’s  plantain  (Plantago  purshii) , 
scurf -pea  (Psoralea  tenuif lora) , prairie- conef lower  (Ratibida  columnif era) , 
squirreltail  (Sitanion  hystrix) , red  false  mallow,  sand  dropseed, 
needle-and-thread — extreme  northwestern  part  (Stipa  comata) , and  small 
soapweed  (Yucca  glauca) . 


B.4  MID-GRASS  PRAIRIE 


The  coal  slurry  preparation  plants  would  include  mid-grass  prairie 
types;  the  pipeline  routes  and  waterlines  would  cross  mid-grass  prairie 
in  Wyoming. 

In  northeastern  Wyoming  the  mid-grass  prairie  is  predominantly 
composed  of  blue  grama,  needlegrass  (Stipa  spp.),  and  wheatgrass 
(Agropyron  spp.)  (Costello  1944;  Kiichler  1966;  Weaver  and  Albertson 
1956) . The  dominant  species  on  a given  site  will  vary  with  soil  texture 
and  chemistry,  and  available  moisture.  The  presence  of  big  sagebrush 
(Artemisia  tridentata)  as  a shrub  in  predominantly  grassland  areas  has 
caused  some  controversy  among  botanists  working  in  Wyoming  rangelands. 
One  hypothesis  views  big  sagebrush  as  an  invader  on  lands  disturbed  by 
overgrazing  while  other  see  such  areas  as  part  of  a naturally  occurring 
ecotone  between  the  Great  Basin  sagebrush  vegetation  and  the  mid-western 
grasslands  (U.S.  Department  of  the  Interior  1974).  An  additional 
question  is  concerned  with  whether  areas  dominated  by  short-grasses  such 
as  blue  grama  and  buffalograss  occur  as  natural  climaxes  or  as  the 
result  of  removal  of  mid-grasses  through  overgrazing  (Weaver  and  Albert- 
son 1956). 
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The  grass  species  most  typical  of  mid-grass  prairie  in  northeastern 
Wyoming  are  blue  grama,  buffalograss,  western  wheatgrass,  needle-and- 
thread,  and  annual  six-weeks  fescue  (Festuca  octaflora) . Pursh's  plan- 
tain, red  false  mallow,  peppergrass  (Lepidium  densif lorum) , and  prickly 
pear  (Opuntia  polyacanthus)  are  frequently  encountered  forbs.  Common 
shrubs  and  sub-shrubs  include  big  sagebrush,  fringed-sagewort,  silver 
sage  (Artemisia  cana),  broom  snakeweed,  and  winter  fat  (Ceretoides 
lanata)  (U.S.  Department  of  Agriculture  1977;  Weaver  and  Albertson 
1956)  . 

On  well-drained  sandy  loams  over  rolling  topography  a sub-type  with 
the  following  species  may  occur:  blue  grama;  western  wheatgrass; 

needle-and- thread;  and  thread-leaved  sedge  (Car ex  f ilifolia)  according 
to  Weaver  and  Albertson  (1956) . Red  false  mallow,  prairie  clover 
(Petalostemum  spp.),  biscuitroot  (Lomatium  spp.),  and  several  plantains 
(Plantago  spp.)  represent  forbs  present  in  this  sub- type.  The  shrubs 
and  shrub-like  species  include  big  sagebrush,  fringed-sagewort,  and 
cactus. 

Sites  with  sandy  to  gravelly  loams  on  moderately  steep  topography 
having  rapid  infiltration  and  low  runoff  characteristics  are  charac- 
terized by  the  following  grasses:  bluebunch  wheatgrass  (Agropyron 

spicatum) ; side-oats  grama;  needle-and-thread;  western  wheatgrass; 
stonyhills  muhly  (Huhlenbergia  cuspidata) ; and  blue  grama.  Forbs 
present  in  this  habitat  include  red  false  mallow’,  lupine  (Lupinus  spp.), 
and  licorice  (Glycyrrhiza  lepidota) . Shrubs  consist  mainly  of  skunkbush 
sumac  (Rhus  trilobata)  and  small  soapweed  (Weaver  and  Albertson  1956) . 

Distinctive  grasslands  are  found  along  streams  where  the  higher 
soil  moisture  content  provides  adequate  habitats  for  the  dry  meadow  and 
saline  dry  meadow  types. 

In  South  Dakota  along  the  Oahe  Alternative  mid-grass  prairie  would 
be  crossed  east  of  the  Black  Hills.  The  mid-grass  prairie  zone  which 
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would  be  traversed  has  been  described  by  Kiichler  (1966)  as  wheatgrass- 
needlegrass  type.  Tolstead  (1941)  has  described  grasslands  in  south- 
central  South  Dakota.  Those  occurring  on  fine  sandy  loams  support  mixed 
prairie  of  needle-and- thread,  thread-leaved  sedge,  and  blue  grama.  Silt 
loams  typically  support  western  wheatgrass,  blue  grama,  and  buf f alograss . 

Mid-grass  prairie  would  be  crossed  throughout  Nebraska  along  the 
Proposed  Action/Market  Alternative.  Much  of  the  mid-grass  prairie  here 
occurs  on  sandy  soils.  Mid-grass  prairie  vegetation  which  occurs  on 
sandy  soils  is  distinctive  and  has  been  described  by  numerous  authors 
(Rama ley  1939;  Kiichler  1966;  Kaul  1975;  Weaver  and  Albertson  1956). 

Soil  texture  determines  the  presence  of  this  vegetation  type  (Weaver  and 
Albertson  1956) . Sands  containing  little  organic  matter  predominate  on 
dunes,  while  sandy  loam  with  slightly  higher  organic  matter  content 
subtends  the  vegetation  between  hills  (Weaver  and  Albertson  1956) . The 
areas  coarse  soil  texture  allows  rapid  infiltration  of  water  and  little 
moisture  loss  from  runoff  and  consequently  provides  a favorable  moisture 
balance  and  support  a highly  distinctive  flora. 

The  most  widely  distributed  community  in  the  sand  hills  area  is 
sand  prairie  which  contains  grasses  such  as  little  blues tern,  sand 
bluestem  (Andropogon  hallii) , sand  reedgrass  (Calamovilf a longif olia) , 
and  needle-and- thread.  Characteristic  shrubs  and  sub-shrubs  include 
small  soapweed,  sand  cherry  (Prunus  bessyi) , fringed-sagewort,  and  bush 
morning  glory  (Ipomoea  leptophvlla) . Forbs  commonly  encountered  in  this 
area  include:  fleabane  (Erigeron  bellidiastrum) ; silky  prairie-clover 

(Petalostemum  villo sum)  and  the  umbrella  plant  (Eriogonum  microthecum) 
(Weaver  and  Albertson  1956) . 

The  lack  of  cohesion  between  constituent  sand  grains  makes  the 
soils  of  sand  prairie  areas  highly  subject  to  wind  erosion  (Weaver  and 
Albertson  1956) . During  the  winter  months  winds  from  the  north  and 
northwest  commonly  blow  at  speeds  of  40  to  60  miles/hour  over  the 
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Nebraska  sand  hills.  Areas  where  the  vegetation  cover  is  sparse  or 
disturbed  may  begin  to  erode  and  form  bowl-shaped  or  crater-like  de- 
pressions called  blowouts.  These  areas  have  steep,  unstable  sides  and 
vary  between  a few  inches  deep  and  a few  feet  across,  to  over  100  feet 
deep  and  600  feet  across  (Weaver  and  Albertson  1956) . The  windward  side 
receives  the  blowing  sand  and  becomes  a bare  sand  pad. 

The  formation  of  blowouts  is  followed  by  a predictable  series  of 
plant  communities.  Initially,  blowout  grass  (Redfieldia  flexuosa)  and 
lance- leaf  psoralea  (Psoralea  lanceolata)  establish  themselves  in  the 
disturbed  zone.  Their  extensive  root  and  rhizome  systems  stabilize  the 
loose  sand  and  after  several  years  provide  conditions  suitable  for 
sand  hill  muhly  (Huhlenbergia  pur gens)  and  its  associated  species  to 
invade  (Weaver  and  Albertson  1956;  Ramaley  1939). 

Species  characteristic  of  the  sand  hill  muhly  type  include  Indian 
ricegrass  (Oryzopsis  hymenoides) , sand  lovegrass  (Eragrostis  trichodes) , 
needle- and-thread,  and  sand  reedgrass.  Eventually  this  type  is  replaced 
by  the  sand  prairie  community  previously  described  (Weaver  and  Albertson 
1956)  . 

The  Proposed  Action  and  the  Market  Alternative  would  traverse 
sand  hill  areas  supporting  this  phase  of  the  mid-grass  prairie  vege- 
tation type  in  Sioux,  Morrill,  Perkins,  and  Chase  Counties,  Nebraska  (MP 
102  to  318).  The  sand  hill  areas  which  would  be  traversed  in  Box  Butte, 
Morrill,  Perkins,  Chase,  and  Hayes  Counties  (MP  160  to  190  and  273  to 
330)  support  large  amounts  of  fringed-sagewort  and  have  been  referred  to 
as  the  sand  sage  prairie  association  by  Kaul  (1975)  and  Kuchler  (1974) . 

The  mid-grass  prairie  occurring  on  non-sandy  soils  south  of  the 
Platte  River  (MP  266)  consists  of  three  major  communities.  These  are 
the  short-grass  dominated  vegetation  of  upland  sites,  the  little  bluestem 
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community  of  the  slopes  and  broken  lands  and  the  big  bluestem  (Andropogon 
gerardi)  dominated  type  found  on  the  lower  slopes  and  bottoms. 

The  uplands  which  have  not  been  converted  to  agricultural  uses 
support  grasslands  dominated  by  blue  grama  and/or  buf falograss.  Mid- 
grasses such  as  side-oats  grama,  red  three-awn,  purple  three-awn,  little 
bluestem,  and  squirreltail  form  a sparse  overstory  along  with  various 
forbs.  The  predominance  of  lower  growing  grasses  is  due  to  the  paucity 
of  available  soil  moisture  caused  by  runoff  and  the  lack  of  snow  melt 
where  snow  has  blown  into  the  ravines  and  onto  slopes  (Weaver  and 
Albertson  1956) . 

The  additional  moisture  existing  on  the  slopes  provides  adequate 
conditions  for  the  mixed  grasses  to  assume  dominance.  Here  little 
bluestem  is  dominant  with  more  xeric  species  such  as  hairy  grama,  blue 
grama,  side-oats  grama,  and  hairy  tall  dropseed  (Sporobolus  asper  var. 
pilosus)  distributed  toward  the  upper  slopes.  On  the  downslope  areas 
little  bluestem  dominates  with  grasses  such  as  big  bluestem  and  switch- 
grass  (Panicum  virgatum) , as  less  frequent  species. 

The  increasingly  mesic  conditions  on  the  bottoms  allow  the  big 
bluestem  community  to  dominate  these  highly  productive  sites.  This 
community  is  f loristically  similar  to  the  tail-grass  prairie  formation 
to  the  east  and  to  the  floodplain  grasslands  which  once  covered  the 
bottomlands  of  the  major  prairie  drainages.  The  common  species  are  big 
bluestem,  Indian  grass  (Sarghastrum  nutans) , switchgrass,  and  Canadian 
wildrye  (Elymus  canadensis) . Other  grasses  may  include  plains  bluegrass 
(Poa  arida ) , western  wheatgrass,  and  silver  beardgrass  (Andropogon 
saccaroides) . A large  variety  of  forbs  is  often  present  including 
licorice,  Maximilian’s  sunflower  (Helianthus  maximiliani) , loosestrife 
(Lythrum  alatum) , and  others.  Where  the  bottoms  are  extensive,  agri- 
cultural usage  has  eliminated  much  of  this  community.  Soils  which  are 
constantly  wet  support  sloughgrass  (Spartina  pectinata)  in  virtually 
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monospecific  stands  (Weaver  and  Albertson  1956)  . This  type  is  similar 
to  sloughgrass  wetlands  described  under  the  floodplain  forest  community 
type. 


Mid-grass  prairie  would  be  crossed  in  Kansas  by  all  proposed 
alignments.  Sufficient  differences  in  mid-grass  prairie  exist  between 
Nebraska  and  Kansas  to  necessitate  an  expansion  of  the  description  (Kaul 
1975;  Kiichler  1975;  Weaver  and  Albertson  1956). 

The  mid-grass  prairie  in  Kansas  is  of  two  basic  types.  The  non- 
sandy  "hardlands"  soils  support  a blue  grama-little  bluestem  type 
similar  to  that  described  for  Nebraska  (Kiichler  1974)  . 

This  type  was  described  in  Kansas  by  Kiichler  (1974)  as  bluestem- 
grama  prairie  (Andropogon-Bouteloua) . It  is  found  in  west-central 
Kansas  on  uplands  and  extending  westward  on  breaks  in  the  part  of  the 
high  plains  region  which  exhibits  a highly  dissected  topography.  In 
this  area  short-grass  prairie  often  dominates  the  ridge  tops.  This  type 
of  topography  and  vegetation  would  occur  in  Kansas  along  the  Proposed 
Action  route  from  the  Nebraska  border  (MP  377.5)  to  the  Arkansas  River 
(MP  532) . The  entirety  of  the  Colorado  Alternative  in  Kansas  and  the 
Market  Alternative  from  MP  0 to  MP  172  would  also  traverse  the  mid-grass 
prairie  habitat  type. 

Bluestem-grama  prairie  was  described  as  consisting  of  an  overstory 
of  medium-tall  grasses  and  forbs  and  a denser  understory  of  low  growing 
grasses.  The  dominant  species  include  big  bluestem,  little  bluestem, 
side-oats  grama,  and  blue  grama.  Other  species  listed  by  Kiichler  (1974) 
as  being  characteristic  of  this  type  include:  western  wheatgrass; 

ragweed  (Ambrosia  psilostachya) ; leadplant  (Amorpha  canescens) ; purple 
three-awn;  butterfly-weed — eastern  part  (Asclepias  tuberosa) ; hairy 
grama — may  be  dominant  in  the  southwestern  part;  buf falograss;  Fremont's 
clematis  (Clematis  fremontii);  Dalea  enneandra;  purple-conef lower 
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(Echinacea  angustif olia) ; Canadian  wildrye;  western  wallflower  (Erysimum 
asperum) ; mock  pennyroyal  (Hedeoma  hispida);  junegrass;  blazing  star; 
gromwell — eastern  part  (Lithospermum  incisum) ; evening  primrose  (Oenothera 
serrulata) ; panic-grass  (Panicum  scribnerianum) ; switchgrass;  whitlow- 
wort  (Paronychia  jamesii) ; scurf-pea  (Psoralea  tenuif lora) ; skullcap 
(Scutellaria  resinosa);  Indian  grass;  dropseed  (Sporobolus  asper) ; and 
Stenosiphon  linifolius. 

South  of  the  "Great  Bend"  of  the  Arkansas  River,  another  type  would 
occur  on  sandy  soils.  This  corresponds  to  the  wheatgrass-sandreed  sand 
prairie  of  Kiichler  (1974)  . This  type  would  extend  along  the  Proposed 
Action  route  from  the  Arkansas  River  (HP  532)  , south  to  the  area  around 
Stafford,  Kansas  (MP  560) . This  community  is  quite  different  floris- 
tically  from  the  grasslands  supported  by  the  sand  hills  of  Nebraska,  but 
displays  similarities  in  the  open  cover  and  has  a tendency  to  form 
blowouts  (Brooks  1977;  Weaver  and  Albertson  1956;  Kiichler  1974;  Ramaley 
1939;  Platt  1973) . 

The  dominant  species  are  sand  bluestem,  little  bluestem,  big 
sandreed  (Calamovilf a gigantea) , switchgrass,  and  sand  dropseed  (Brooks 
1977).  Other  characteristic  species  include:  chickasaw  plum  (Prunus 

angusitif olia) ; silky  prairie-clover;  snake  cotton  (Froelichia 
f loridana) ; and  fourpoint  evening  primrose  (Kiichler  1974;  Brooks  1977). 

The  sand  prairie  was  described  by  Kiichler  (1974)  as  forming  medium 
dense  stands  of  grass-like  plants  of  medium  to  tall  stature.  Forbs  were 
reported  as  common.  The  dominant  species  include  big  bluestem,  little 
bluestem,  sandreed,  and  switchgrass.  Kiichler  (1974)  listed  the  fol- 
lowing as  characteristic  constituent  species:  sand  bluestem;  wormwood 

(Artemisia  caudata) ; milkweed  (Asclepias  arenaria) ; side-oats  grama; 
sandbur  (Cenchrus  longispinus) ; sand  lovegrass;  umbrella  plant  (Eriogonum 
annuum) ; snake  cotton;  Gilia  longiflora;  sunflower  (Helianthus  petiolaris) ; 


B-9 


switchgrass;  Paspalum  setaceum;  silky  prairie— clover;  chickasaw  plum;  in 
wet  spots  hard-stem  bulrush  (Scirpus  acutus),  soft-stem  bulrush  (Scirpus 
validus)  and  cattail;  and  sand  dropseed. 


B.5  TALL -GRASS  PRAIRIE 

South  and  east  of  Stafford,  Kansas  (MP  560)  the  Proposed  Action 
route  would  enter  the  tail-grass  or  true  prairie  grassland  region 
(Kiichler  1974) . South  and  east  of  Sedgwick,  Kansas  (HP  237)  the  Market 
Alternative  would  enter  the  tail-grass  prairie.  The  Market  Alternative 
would  pass  close  to  the  Osage  site  of  the  proposed  Tail-grass  Prairie 
Reserve  (West  Central  Audubon  Society  1980)  but  would  not  traverse  it. 
The  highly  productive  nature  of  the  chernozem  soils  underlying  this  area 
have  prompted  the  conversion  of  rangelands  to  croplands  (Weaver  and 
Albertson  1956;  Weaver  and  Fitzpatrick  1934).  Very  little  of  this  land 
remains  a native  range. 

This  grassland  type  is  characterized  by  dense  stands  of  tall  and 
medium  height  grasses.  The  most  important  being  big  bluestem,  little 
bluestem,  switchgrass,  and  Indian  grass.  Other  important  grasses 
include  Kentucky  bluegrass  (Poa  pratensis) , side-oats  grama,  and  Cana- 
dian wildrye  (Weaver  and  Albertson  1596) . 

Kiichler  (1974)  describes  this  vegetation  type  as  bluestem  prairie 
(Andropogon-Panicum-Sorghastrum) . It  consists  of  dense  stands  of  tall 
and  medium  grass-like  plants,  with  some  shorter  grasses  occurring  in 
western  units.  Forbs  provide  strong  seasonal  aspects  and  vary  from  low 
growing  to  tall.  Kiichler  (1974)  describes  it  as  growing  on  uplands 
throughout  eastern  Kansas  and  extending  westward  on  the  floodplains  of 
rivers  and  streams. 
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The  dominant  species  are  listed  as  big  bluestem,  little  bluestem, 
switchgrass,  and  Indian  grass.  Other  characteristic  species  include: 
leadplant;  everlasting  (Antennaria  neglecta) ; butterfly-weed;  wild  aster 
(Aster  ericoides  and  Aster  laevis) ; false  indigo  (Baptisia  leucantha  and 
Baptisia  leucophaea);  side-oats  grama;  redroot  (Ceanothus  ovatus) ; 
Canadian  wildrye;  daisy-f leabane  (Erigeron  strigosus) ; bedstraw  (Galium 
tinctorium) ; sunflower  (Helianthus  grosseserratus) ; junegrass;  bush- 
clover;  blazing  star — southern  part  (Liatris  hirsuta  and  Liatris 
mucronata) ; blazing  star — northern  part  (Liatris  punctata) ; blazing  star 
(Liatris  scariosa);  gromwell;  panic-grass;  prairie-clover  (Petalostemum 
purpureum) ; phlox  (Phlox  pilosa) ; scurf-pea  (Psoralea  argophylla  and 
Psoralea  floribunda) ; prairie-conef lower  (Ratibida  columnif era  and 
Ratibida  pinnata) ; wild  rose  (Rosa  suf fultatissima) ; dropseed  (Sporobolus 
asper ) ; northern  dropseed  (Sporobolus  heterolepis) ; porcupine  needle- 
grass — northern  part  (Stipa  spartea) ; and  violet  (Viola  pedatif ida) 
(Kuchler  1974) . 

The  tail-grass  prairie  vegetation  type  is  much  the  same  in  Oklahoma 
as  it  is  in  Kansas.  It  would  extend  along  the  Proposed  Action  route 
from  the  state  line  (MP  650.6)  to  near  the  Ponca  City  site  (MP  700)  and 
along  most  of  the  Market  Alternative  to  near  the  Oologah  site  (MP  324  to 
378)  (Kuchler  1966)  . 

B . 6 SHRUB  AND  BRUSH  RANGELAND 


The  shrub  and  brush  rangeland  habitat  type  in  Wyoming  consists  of  a 
shrubby  overstory  which  may  contain  big  sagebrush,  four -wing  saltbrush 
(Atriplex  canescens),  shadscale  (Atriplex  conf ertf olia) , black  grease- 
wood  (Sarcobatus  vermiculatus) , and  rabbitbush  (Chrysothamnus  spp . ) . 
Wyoming  shrub  and  brush  rangeland  would  occur  along  the  initial  portion 
of  the  Proposed  Action  and  the  Market  Alternative  routes  (MP  1 to  4) . 

The  main  water  supply  line  (Wyoming) , the  Colorado  Alternative  and 
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Market  Alternative  in  Kansas,  and  the  Oahe  Alternative  in  South  Dakota 
would  also  traverse  small  portions  (<3.0  miles)  of  this  habitat  type. 

The  grass  and  grass-like  species  often  found  in  the  big  sagebrush 
type  are  blue  grama,  needle-and- thread,  plains  bluegrass,  prairie  june- 
grass,  and  thread-leaved  sedge.  Where  soils  are  alkaline  species  such 
as  alkali  sacaton  (Sparobolus  arioides) , inland  saltgrass  (Distichlis 
stricta) , and  bluebunch  wheatgrass  often  replace  the  former  grouping. 

A variety  of  forbs  and  sub-shrubs  are  also  found  in  this  type. 
Weaver  and  Albertson  (1956)  treat  this  as  one  type,  lumping  together 
species  which  occur  on  saline  or  alkaline  soils  with  those  on  non-saline 
and  non-alkaline  soils. 


B. 7 PONDEROSA  PINE  FOREST 

In  Wyoming  the  ponderosa  pine  forest  type  is  dominated  by  ponderosa 
pine  (Pinus  ponderosa)  in  the  overstory,  and  is  strongly  associated  with 
sandstone,  and  shale  outcrops  in  eastern  Wyoming.  These  stands  may  have 
an  open  or  closed  canopy.  The  understory  grasses  include  green-needlegrass 
(Stipa  viridula) , Sandberg  bluegrass  (Poa  sandbergii) , prairie  june- 
grass,  stonyhills  muhly,  bluebunch  wheatgrass,  and  porcupine  needle- 
grass.  The  particular  species  found  in  a given  stand  will  vary  with 
characteristics  of  the  canopy  and  soil  texture.  The  Proposed  Action  and 
the  Market  Alternative  pipeline  corridor  would  traverse  Ponderosa  pine 
around  MP  10. 

Where  the  pines  form  a closed  canopy,  Rocky  Mountain  juniper 
(Juniperus  scopularum)  may  form  a secondary  overstory.  The  shrub 
understory  may  include  skunkbush  sumac,  prostrate  juniper  (Juniperus 
horizontalis) , snowberry  (Symphoricarpos  occidentalis) , and  possibly 
several  other  woody  species.  The  herbaceous  layer  includes  some  broad- 
leaved forbs  such  as  cinquefoil  (Potentilla  spp.),  alumroot  (Huchera 
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spp.)  and  rockcress  (Arabis  spp.)  (Department  of  the  Interior  1974). 
Rocky  Mountain  juniper  may  extend  to  lower  elevations  as  a band  below 
the  pine  dominated  zone. 

In  South  Dakota  the  ponderosa  pine  type  would  be  encountered  along 
the  Oahe  Alternative.  Approximately  20  miles  of  Ponderosa  pine  would  be 
traversed  in  South  Dakota  between  MP  150  and  194.  These  are  ponderosa 
pine  woodlands  associated  with  the  Black  Hills,  and  contain  diverse 
floristic  components  (Stephens  1973) . These  include  representatives  of 
Cordilleron  Forest,  Northern  Conifer  Forest,  Eastern  Deciduous  Forest, 
and  Prairie  Province.  Tolstead  (1941)  reported  ponderosa  pine  to  occur 
locally  with  side-oats  grama  on  rough  stony  land. 


B. 8 NON-FORESTED  WETLANDS 

The  non-forested  wetlands  vegetation  associated  with  streams  and 
rivers  in  Wyoming  fall  into  three  major  categories:  cattail-bulrush 

swamps,  wet  meadows,  and  dry  meadows.  The  most  important  factors 
influencing  these  vegetation  types  are  depth  of  water,  period  of  inun- 
dation, and  conformation  of  stream  banks  and  soil-water  chemistry  (Mason 
1969) . These  environments  have  been  affected  by  grazing  and  agricul- 
tural development.  Each  of  these  types  may  occur  separately  or  as  a 
complex  with  other  types. 

Cattail-bulrush  marshes  are  found  in  areas  of  standing  water  such 
as  inundated  riverbends  and  shallow  back  waters.  They  are  defined  as 
persistent  emergent  wetlands  and  generally  contain  the  following  domi- 
nants: cattail  (Typha  spp.);  bulrush  (Scirpus  spp.);  common  reed 

(Phragmites  communis) ; as  well  as  several  broad-leaved  species.  Many 
sites  occupied  by  this  community  are  subject  to  sudden  alterations  such 
as  stream  course  changes.  Such  changes  may  inundate  a marsh  or  subject 
it  to  drying.  This  habitat  instability  has  caused  these  species  to 
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develop  reproductive  strategies  that  allow  rapid  colonization  of 
suitable  habitats.  The  creeping  rhizomes  and  mat-like  root  structures 
provide  stability  to  the  stream  channel  under  normal  flow  conditions. 

On  level  soils  which  are  shallowly  inundated  for  most  of  the 
growing  season,  wet  meadows  may  occur.  When  proper  conditions  exist 
Nebraska  sedge  (Car ex  nebraskensis) , northern  needlegrass  (Calamagrostis 
koelerioides) , blue joint  reedgrass  (Calamagrostis  canadensis) , and 
tufted  hairgrass  (Deschampsia  ceaspitosa)  are  common  species.  Occurring 
with  the  aforementioned  species  are  inland  sedge  (Car ex  interior)  and 
Baltic  rush  (Juncus  balticus) . A variety  of  forbs  including  arrowgrass 
(Triglochin  spp.),  blue-eyed  grass  (Sisyrinchium  spp.),  iris  (Iris 
spp.),  horsetail  (Equisetum  spp.),  and  water  hemlock  (Cicuta  spp.)  may 
also  be  present  (U.S.  Department  of  the  Interior  1974) . 

Dry  meadow  formations  are  not  strictly  wetlands  since  the  sites  on 
which  they  occur  are  not  inundated  with  water.  They  do,  however,  form  a 
distinctive  community  frequently  associated  with  the  mesic  conditions 
along  non- alkaline,  non-saline  water  bodies.  Three  species  of  wheat- 
grass,  (Agropyron  trachycaulum,  Agropyron  canium,  and  Agropyron  smithii) , 
two  ryes  (Elymus  canadensis  and  Elymus  cineias)  and  muhly  (Muhlenbergia 
richardsonis)  are  distinctive  members  of  this  community.  Prairie 
cordgrass  (Spartina  pectinata) , tufted  hairgrass,  and  inland  sedge  are 
also  characteristic  of  the  dry  meadows. 

Mesophytic  forbs  associated  with  the  above  mentioned  grasses  and 
graminoids  are:  licorice  (Glycyrrhiza  spp.);  aster  (Aster  spp.);  golden 

pea  (Thermopsis  spp.);  meadow  rue  (Thalictrum  spp.);  starwort  (Stellaris 
SPP*);  virgin’s  bower  (Clematis  spp.);  and  yarrow  (Achillea  spp.). 

Willows  (Salix  spp.)  may  be  present  at  the  waters  edge.  Agricultural 
usage  patterns  have  replaced  much  of  this  vegetation  type  in  recent 
years  and  the  remaining  sites  are  generally  mowed  as  hay  meadows  (U.S. 
Department  of  the  Interior  1974) . 
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The  Department  of  the  Interior  (1974),  which  studied  vegetation 
types  in  north  and  east-central  Wyoming,  identified  an  inland  saltgrass- 
western  wheatgrass  dry  meadow  type  associated  with  saline  or  alkaline 
soil  and/or  water  conditions.  Costello  (1944)  identified  a dry  meadow 
type  in  which  inland  saltgrass  and  alkali  sacaton  were  dominant.  Where 
the  proposed  alignments  in  Wyoming  would  traverse  habitats  possessing 
these  edaphic  factors,  the  range  vegetation  associated  may  be  of  this 
saline-dry  meadow  type. 

In  Nebraska,  the  vegetation  associated  with  watercourses  forms  a 
complex  mosaic  of  plant  communities.  The  most  important  variables 
determining  the  areas  riparian  vegetation  are  the  permanence  of  water 
and  the  salinity  or  pH  of  the  soil  solution  (Mason  1969) . The  rivers 
and  streams  of  Nebraska  produce  numerous  combinations  of  wetland  edaphic 
factors  providing  habitat  for  several  different  vegetation  communities 
and  intergradations.  The  following  descriptions  cover  the  range  of  non- 
forested  wetland  and  riparian  vegetation  types  which  may  be  encountered. 

The  classification  of  wetlands  utilized  follows  the  system  developed  by 
the  Fish  and  Wildlife  Service  (1979) . 

The  most  hydric  community  is  that  classified  as  aquatic  bed  vege- 
tation. This  community  is  dominated  by  pondweed  (Potamogeton  spp.)  and 
arrowhead  (Sagittaria  spp.)  and  is  best  developed  where  stream  flow  is 
reduced  (i.e. , backwater  and  pool  areas).  Associated  species  are  water 
plantain  (Alisma  plantago),  spikerush  (Eleocharis  spp.),  duckweed  (Lemna 
spp.),  and  others  (Ramaley  1939).  The  species  composition  is  expected 
to  vary  considerably  from  crossing  to  crossing. 

The  cattail-bulrush  swamp  is  the  next  most  landward  vegetation  type 
which  could  be  encountered.  This  type  is  considered  to  be  a persistent 
emergent  wetland.  Its  dominant  species  are  cattail,  bulrush,  and 
spikerush,  and  occurs  in  relatively  shallow  waters.  This  wetland  type 
may  be  transformed  into  prairie  cordgrass  sloughs  in  shallower  reaches. 

This  community  is  often  composed  of  nearly  pure  stands  of  prairie  cordgrass. 
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The  affected  wet  meadows  in  Nebraska  would  vary  from  associations 
much  like  those  described  for  Wyoming  to  communities  resembling  tail- 
grass  prairies.  As  the  degree  of  sub-irrigation  decreases  in  a meadow 
situation,  a transition  to  the  bottomland  vegetation  indicative  of  the 
region  would  be  anticipated.  The  presence  of  prairie  cordgrass  indi- 
cates extremely  wet  conditions.  Where  drier  conditions  prevail,  a 
panicgrass-wildrye  type  may  be  encountered  (Weaver  and  Fitzpatrick 
1934) . 

Small  isolated  wetlands  may  occur  in  the  sand  hills  in  Nebraska  and 
Colorado  (MP  310  to  335  of  the  Colorado  Alternative  route  and  MP  102  to 
318  of  the  Proposed  Action  and  Market  Alternative  route) . Rama ley 
(1939)  discussed  the  ecological  and  floristic  similarities  of  sand  hills 
in  Nebraska  and  Colorado.  He  described  three  non-forested  associations 
within  sand  hill  wetlands:  pondweed-arrowhead;  cattail-bulrush;  and 

sedge-rush  (Carex-Juncus) . The  pondweed-arrowhead  association  includes 
aquatic  species  of  flowering  plants  and  algaes  and  consists  of  the 
following  dominant  species:  pondweed  (Potamogeton  lonchites  and 

Potamogeton  natans)  and  water-plantain  (Sagittaria  arifolia) . The 
cattail-bulrush  association  was  reported  to  consist  of  the  following 
dominant  species:  three-square  rush  (Scirpus  americanus) ; common 

cattail  (Typha  latifolia) ; soft-stem  bulrush  (Scirpus  validus) ; and  the 
sedge  (Eleocharis  palustris) . The  cattail-bulrush  association  occurs  as 
level  swampland  either  in  the  center  of  depressions  or  as  interrupted 
patches  flanking  the  course  of  area  streams.  Pond  to  pond  floristic 
variation  is  low  and  the  poor  drainage  of  associated  area  soils  re- 
stricts the  entrance  of  other  species. 

Another  emergent  wetland  type  consists  of  sedge-rush  dominated 
marshland  and  according  to  Ramaley  (1939)  contain  the  following  dominant 
species:  sedge  (Carex  lanuginosa);  Nebraska  sedge  (Carex  nebraskensis) ; 

rush  (Juncus  ater);  and  Torrey's  rush  (Juncus  torreyi) . In  dryer 
versions  of  this  association,  inland  saltgrass  may  form  an  extensive 
greensward. 
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In  Kansas  non-forested  wetlands  and  scattered,  small,  isolated 
wetlands  may  occur  at  stream  crossings  such  as  at  Rattlesnake  Creek  (MP 
551)  in  Stafford  County.  Species  which  are  known  from  small  permanent 
wetlands  in  south-central  Kansas  include  arrowheads,  pillwort  (Pilularia 
atropurpurea) , duckweed  (Lemna  minor) , and  lance-leaf  lippia  (Phyla 
lanceolata) . Species  associated  with  dried  ponds  include  little  barley 
(Hoadum  pusillum) , aristate  flat  sedge  (Cyperus  aristatus) , yellow 
nutgrass  (Cyperus  esculentus) , the  rush  (Juncus  scirpoides) , several 
species  of  smartweed  (Polygonum  spp.),  Carolina  geranium  (Geranium 
carolinianum)  and  a substantial  number  of  other  species  (Platt  1973). 

The  species  composition  in  wetlands  has  been  reported  to  vary  substan- 
tially from  year  to  year  (Platt  1973;  Mason  1969). 

Farther  south  and  east  non-forested  wetlands  may  consist  of  cattail- 
bulrush  swamps,  but  may  also  support  extensive  stands  of  shrubby  buttonbush- 
willow  (Cephalanthus  spp.)  communities  and  large  areas  dominated  by 
cutgrass  (Zizaniopsis  miliacea) . 

The  cattail-bulrush  marsh  community  consists  of  emergent  wetlands, 
dominated  by  cattail,  giant  bulrush  (Scirpus  calif ornicus) , and  maiden- 
cane  (Panicum  hemitomon) . Other  common  emergents  include  cutgrass  and 
common  reed.  Floating  aquatics  often  include  duckmeat  (Spirodela 
polyrhiya) , duckweed  (Lemna  spp.),  water  fern  (Azolla  caroliniana) , and 
water  hyacinth  (Eichhornia  crassipes) . Coontail  (Ceratophyllum  spp . ) 
occurs  as  a rooted  aquatic  (Penfound  and  Hathaway  1938) . 

Open  water  areas,  when  not  choked  with  water  hyacinth,  support  the 
following  floating  aquatics:  duckweed;  duckmeat;  water  fern;  water 

milfoil  (Myriophyllum  brasiliense) ; and  water  cabbage  (Pistia  stratiotes) . 
Submergents  include  bladderwort  (Utricularia  spp.),  while  rooted  aquatics 
such  as  coontail,  yellow  waterlily  (Nymphaea  mexicana) , and  white 
water lily  (Nymphaea  oderata)  may  occur  in  shallow  areas  (Penfound  and 
Hathaway  1938) . 
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B . 9 FORESTED  WETLANDS 


Vegetation  associated  with  streams  and  rivers  in  Wyoming  include 
one  forest  wetland  category,  the  floodplain  forest.  The  forest  wetlands 
consist  of  deciduous,  cottonwood-willow  floodplain  forest  type.  Cotton- 
wood (Populus  deltoides)  and  willows  may  be  present  along  perennial 
streams  and  rivers  in  Wyoming  including  the  Belle  Fourche  (HP  29  North 
Rawhide  Slurry  Gathering  Line)  and  North  Platte  River  (HP  112  Colorado 
Alternative) . These  deciduous  woodlands  range  from  single  individuals 
or  small  groupings  scattered  along  the  watercourse  to  extensive  forests 
covering  most  of  the  floodplain.  The  willow  component  of  this  type  is 
variable,  including  sandbar  willow  (Salix  interior) , coyote  willow 
(Salix  exigua) , and  peach-leaved  willow  (Salix  amyadaloides) . Boxelder 
(Acer  negundo)  may  also  be  present.  A shrub  understory  including 
snowberry,  wildrose  (Rosa  sp.),  silver  sagebrush,  rubber  rabbitbrush 
(Chry so thamnus  nauseosus) , and  silverberry  (Elaeagnus  argentea)  may 
also  occur  depending  on  grazing  practices. 

The  herbaceous  understory  contains  a variety  of  forbs  and  grasses 
including  wheatgrass,  needlegrass  (Calamagrostis  spp.),  and  bluegrass 
(Poa  spp.)  all  of  which  are  adapted  to  relatively  shaded,  moist  habitats 
(U.S.  Department  of  the  Interior  1974). 

Along  the  Oahe  Alternative  in  South  Dakota  floodplain  forest  may 
occur  adjacent  to  streams  and  rivers.  Near  the  Black  Hills  most  stream 
crossings  would  have  extensive  riparian  zones  (HP  170  to  194) . Limited 
riparian  vegetation  could  exist  at  the  Cheyenne  River  crossing  (HP  103) . 
According  to  Tolstaed  (1941)  communities  would  probably  support  Sar- 
gent's cottonwood  (Populus  sargentii) , red  ash  (Fraxinus  pennsylvanica) , 
American  elm  (Ulmus  americana) , hackberry  (Celtis  occidentalis) , peach- 
leaved willow,  boxelder,  bur  oak  (Quercus  macrocarpa) , and  red  cedar 
(Juniperus  virginiana) . 
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Shrub  species  occurring  in  open  stands  in  floodplain  forest  in- 
clude: wild  plum  (Prunus  americana) , choke  cherry  (Prunus  melanocarpa) , 

golden  currant  (Ribes  odoratum) , Arkansas  rose  (Rosa  arkansana) , Wood's 
rose  (Rosa  woodsii) , narrow-leaved  buckthorn  (Rhamnus  lanceolata) , 
buckbrush  (Symphoricarpos  occidentalis) , sumac  (Rhus  glabra) , skunkbush 
sumac  (Rhus  trilobata) , buffalo  berry  (Shepherdia  argentea) , poison  ivy 
(Rhus  radicans) , and  leadplant.  Vines  include  bittersweet  (Celastrus 
scandens) , river-bank  grape  (Vitis  vulpina) , Virginia  creeper 
(Parthenocissus  quinquef olia) , and  white  clematis  (Clematis 
ligusticif olia) . 

In  Nebraska  floodplain  forest  vegetation  consisting  of  woodlands 
dominated  by  cottonwood  (Populus  spp.)  and  willow  have  been  reported  at 
Proposed  Action  and  Market  Alternative  proposed  stream  crossings  on  the 
following  water  courses:  the  North  Platte  River  (MP  203);  South  Platte 

River  (MP  226);  Stinking  Water  Creek  (MP  315);  Republican  River  (MP 
361);  and  Driftwood  Creek  (MP  365.5).  Shrubs  which  tend  to  associate 
with  these  woodland  species  but  which  may  occur  separately  are  salt 
cedar  (Tamarix  spp.),  Russian  olive  (Elaeagnus  angustif olia) , skunkbush 
sumac,  false  indigo  bush  (Amorpha  fructicosa) , and  red  ash  (Gesink,  et 
al.  1970). 

Forested  wetlands,  also  associated  with  the  sand  hills,  may  occur 
in  Nebraska.  A willow- cottonwood  association  may  occur  in  depressions 
among  sand  hills,  or  very  rarely,  along  gulches  and  sand  draws.  Only  a 
few  trees  occur  together,  most  often  three  or  four.  The  dominant 
species  in  this  willow-cottonwood  association  include  Sargent's  cotton- 
wood and  peach-leaved  willow.  Other  species  include  horsetails 
(Equisetum  kansanum  and  Equisetum  variegatum) , goosefoot  (Chenopodium 
oblongif olium) , and  currant  (Chrysobotrya  aurea) . 

Oklahoma  is  an  area  of  transition  between  the  northern  floodplain 
forest  wetland  type  encountered  In  the  more  northerly  and  westerly 
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states,  and  the  southern  floodplain  forest  wetland  type  supported  by 
drainages  to  the  south  and  east.  The  basis  for  this  change  is  climatic 
(Bruner  1931) . 

Bruner  (1931)  suggests  that  the  climax  floodplain  vegetation  of 
central  Oklahoma  consist  of  an  oak  community  dominated  by  bur  oak, 
southern  red  oak  (Quercus  schumardii  [Quercus  schneckii]),  and  black  oak 
(Quercus  velutina) . The  cottonwood-willow  community  is  considered  an 
early  stage  of  succession  which  gradually  yields  to  more  shade  tolerant 
species  such  as  American  elm,  white  ash  (Fraxinus  americana) , black 
walnut  (Juglans  nigra) , and  pecan  (Cary a pecan) . Woodland  management 
data  from  the  Soil  Conservation  Service  indicates  that  many  of  the  above 
species  have  recently  occurred  on  bottomlands  and  floodplains  in  central 
Oklahoma  (U.S.  Department  of  Agriculture  1956). 

The  southern  floodplain  forest  or  bottomland  hardwood  wetlands  type 
is  the  most  abundant  forested  wetland  habitat  type  which  would  be 
encountered  along  the  Proposed  Action  route  and  the  several  alterna- 
tives. The  type  first  occurs  in  Oklahoma,  and  is  common  in  Arkansas  and 
Louisiana.  Species  typical  of  southern  floodplain  forest  become  the 
dominant  riparian  vegetation  along  the  Arkansas  River  near  the  Muskogee- 
Sequoyah  County  line  (MP  864  of  the  Proposed  Action  and  HP  472  of  the 
Market  Alternative) (Southern  Forest  Experiment  Station  1969).  Sweet  gum 
(Liquidambar  styracif lua) , the  mesic  oaks  (water  oak  [Quercus  nigra] ; 
overcup  oak  [Quercus  lyrata] ; and  willow  oak  [Quercus  phellos] ) , and 
water  tupelo  (Nvssa  aquatica)  indicate  the  relationship  to  the  forests 
which  once  dominated  the  floodplain  of  the  lower  Mississippi  River  and 
its  tributaries  (Southern  Forest  Experiment  Station  1969) . 

Between  MP  865  and  910  the  Proposed  Action  route  in  Sequoyah  County 
would  traverse  several  large  upland  drainages  associated  with  rosebloom 
and  mason  soils  (U.S.  Department  of  Agriculture  1970).  These  soils  are 
described  as  floodplain  related  and  as  supporting  species  such  as  water 
oak,  sycamore  (Platanus  occidentalis) , cottonwood,  and  sweet  gum. 
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In  Arkansas  the  natural  plant  communities  which  are  associated  with 
floodplains  of  rivers  and  creeks  are  often  strikingly  different  from 
those  on  nearby  uplands.  In  Arkansas  several  divisions  of  floodplain 
forest  are  recognized. 

The  most  extensive  includes  a complex  of  communities  which  occur  on 
the  floodplains  of  the  major  drainages.  The  distribution  of  these 
communities  is  largely  controlled  by  the  period  of  submergence  to  which 
they  are  subjected  by  the  local  flooding  regime.  However,  successional 
groupings  are  important,  especially  in  close  proximity  to  large  rivers 
(Arkansas  Department  of  Planning  1974;  Shelf ord  1954;  Hall  and  Penfound 
1943) . Aquatic  communities  (emergent  wetlands)  also  occur. 

Shelford  (1954)  described  the  floodplain  habitats  as  consisting  of 
terrestrial  and  aquatic  types.  Terrestrial  habitats  are  considered  to 
exhibit  dry  land  at  low  water.  Aquatic  habitats  are  permanently  submerged. 

Terrestrial  habitats  are  further  divided  into  those  experiencing 
short  and  long  periods  of  inundation.  Those  experiencing  short  periods 
of  inundation  are  generally  located  in  close  proximity  to  the  river. 

Those  subject  to  longer  periods  of  inundation  occur  on  low  ground.  The 
areas  of  long  submergence  have  been  recognized  as  highly  productive  when 
drained  and  utilized  agriculturally.  This  trend  has  accelerated  in 
recent  years  and  has  caused  considerable  concern  among  resource  managers 
and  biologists.  The  clearing  and  draining  of  the  bottomland  hardwood 
wetlands  in  Arkansas  has  been  so  extensive  that  relatively  little  of 
this  vegetation  type  remains  (Southern  Forest  Experiment  Station  1969) . 

The  short  submergence  communities  described  by  Shelford  (1954) 
include:  sandbar  willow;  black  willow-cottonwood;  hackberry-sweet  gum; 

and  floodplain  oak-hickory. 
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The  sandbar  willow  rapidly  invades  open  areas  in  the  streambed. 
Being  short-lived  and  easily  out-competed  by  black  willow  (Salix  nigra) 
and  cottonwoods  it  forms  at  best  a temporary  but  distinct  community. 

The  riparian  dominates  of  the  black  willow-cottonwood  type  establish 
themselves  rapidly  at  elevations  from  15  to  30  feet  above  low  water 
level.  They  obtain  notable  size  during  their  first  season  and  rapidly 
develop  into  a community  of  shrub  size  trees  interspersed  with  bare  silt 
laden  flats.  Approximately  10  years  are  required  for  development  of  a 
small  tree  stage  dominated  by  trumpet  creeper  (Campsis  radicans) , young 
grape  vines  (Vitis  spp.)  and  poison  ivy.  Another  28  to  30  years  allows 
for  the  maturity  of  the  cottonwood  willow  stand.  Shrubs  characteristic 
of  this  mature  phase  include  elderberry  (Sambucus  canadensis)  and  rough- 
leaf  dogwood  (Cornus  drummondii) . A striking  feature  of  these  commu- 
nities is  the  high  density  of  lianaias,  poison  ivy,  trumpet  creeper, 
grape,  pepper  vine  (Ampelopsis  arvorea) , blue  vine  (Ampelamus  albidus) , 
buckwheat  vine  (Brunnichia  cirrhosa) , and  morning-glory  (Ipomoea 
lacunosa) . 

After  40  or  50  years  the  cottonwood-willow  forest  is  invaded  by 
more  shade  tolerant  species  and  is  recognized  as  decedent  by  the  pre- 
sence of  seedlings  and  poles  of  the  following  species:  boxelder;  red 

maple  (Acer  ruberum) ; sycamore;  sweet  gum;  and  hackberry.  The  presence 
of  these  species  is  correlated  with  increased  organic  matter  in  the 
soils  (Shelf ord  1954). 

The  hackberry-gum  type  is  highly  variable  in  species  content  but 
either  hackberry  or  sweet  gum  or  both  occur  as  dominants  where  it  is 
found.  Shelford  (1954)  considers  it  successional  to  cottonwood-willow, 
as  it  develops  from  seedlings  present  in  the  decedent  phase  of  the 
Populus-Salix  forest.  The  following  species  may  occur  in  this  type: 
sycamore;  elm;  pecan;  shumard  oak  (Quercus  shumardii) ; overcup  oak; 
hornbeam  (Carpinus  caroliniana) ; persimmon  (Diospyras  virginiana) ; 
mulberry  (Morus  rubra);  red  ash;  and  numerous  others.  Many  of  the 
species  which  are  found  in  this  type  are  also  members  of  the  floodplain 
oak- hickory  forest,  which  is  thought  to  follow  the  hackberry-gum  type 
successionally. 
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The  distribution  of  species  in  the  floodplain  oak-hickory  forest 
community  makes  it  difficult  to  distinguish  some  of  its  many  phases  from 
communities  influenced  by  long  submergence  on  strictly  floristic  grounds. 
Oak  and  hickory  are  the  dominant  trees  and  may  include  bur  oak,  southern 
red  oak  (Quercus  falcata) , white  oak  (Quercus  alba) , and  others.  The 
hickory  include  pecan  (Carva  illinoensis) , butternut  (Carya  cordiformis) , 
and  shellbark  (Carya  laciniosa) . The  hickory  species  present  may  result 
from  latitudinal  distribution  patterns.  Numerous  subdominant  trees 
including  black  gum  (Nyssa  biflora) , sweet  gum,  winged  elm  (Ulmus 
alata ) , sycamore,  black  walnut,  and  hornbeam  would  be  expected  to  occur. 

The  southern  floodplain  forest  supports  a community  dominated  by 
overcup  oak  and  water  hickory  (Carya  aquatica)  within  terrestrial  zones 
which  experience  long  periods  of  inundation  (29  to  40  percent  of  the 
time)  (Arkansas  Department  of  Planning  1974;  Shelford  1954).  Common 
arboreal  associates  include  persimmon,  water  locust  (Gleditsia 
aquatica) , and  water  elm  (Planera  aquatica) . This  type  is  anticipated 
to  vary  f loristically  with  the  period  of  inundation.  The  associated 
vines  and  shrubs  include  trumpet  creeper,  muscadine  grape  (Vitis 
rotundifolia) , supple  jack  (Berchemia  scandends) , and  Missouri  goose- 
berry (Ribes  missouriense)  (Shelford  1954) . 

In  the  aquatic  communities  (emergent  wetlands)  where  soils  remain 
submerged  on  a permanent  or  nearly  permanent  basis,  wetland  communities 
may  be  anticipated  to  occur.  These  may  be  either  forested  or  non- 
forested  (see  Sections  B.7  and  B.8).  Where  woodlands  occur,  bald 
cypress  (Taxodium  distichum)  and  water  tupelo  are  the  dominant  species. 

The  cypress- tupelo  swamp  community  has  been  described  by  Shelford 
(1954) , Hall  and  Penfound  (1943) , and  Penfound  and  Hathaway  (1938) . It 
consists  of  an  overstory  dominated  by  bald  cypress  and  water  tupelo. 
Associated  tree  species  include  water  ash  (Fraxinus  profunda) , swamp 
maple  (Acer  rubrum  var.  drummondii) , black  gum,  and  red  bay  (Persea 
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borbonia) . Floating  aquatics  such  as  duckmeat,  duckweed,  bogmat 
(Wolf f iella  floridana),  and  the  floating  liverwort  (Riccia  fluitans) 
form  extensive  mats  in  areas  where  streamflow  is  reduced.  Anchored 
aquatics  include  pondweed,  water  milfoil  (Mvriophyllum  pinna turn)  smart- 
weed  (Persicaria  hydropiperoides) , and  waterleaf  (Nama  quadrivalve) . 
Considerable  variation  in  the  herbaceous  species  present  would  be 
anticipated  due  to  the  differing  shade  densities  in  the  many  stands 
which  would  be  crossed. 

The  buttonbush-black  willow  community  is  frequently  associated  with 
the  edges  of  cypress- tupelo  swamps,  but  may  occur  separately  as  a shrub- 
swamp  type.  Buttonbush  (Cephalanthus  occidentalis) , black  willow,  and 
cutgrass  are  the  most  common  emergent  species.  Aquatic  species  are 
similar  to  those  occurring  in  the  cattail-bulrush  marsh  described  in 
Section  B.8. 


B. 10  CROSS  TIMBERS 


Between  MP  312  and  32 A in  Chautauqua  County,  southeastern  Kansas, 
the  Market  Alternative  would  traverse  a small  portion  of  cross  timbers 
vegetation  (U.S.  Department  of  Agriculture  197A) . The  cross  timbers 
have  been  described  by  numerous  authors  (Shelf ord  1973;  Spurr  and  Barns 
1973;  Booth  19A1;  Dyksterhuiss  19A8;  Bruner  1931;  Kuchler  197A) . 

Kuchler  (1974)  described  this  type  as  a savannah  with  fairly  dense 
stands  of  graminoids  of  medium  stature  and  a scattering  of  low  broad- 
leaved deciduous  trees  in  groves  of  varying  size.  These  groves  often 
are  relatively  open  and  permit  an  understory  of  grasses  to  form. 

Kuchler  (1974)  described  their  distribution  in  Kansas  as  restricted  to 
the  southeastern  corner  of  the  state,  mainly  on  sandstone  and  sandstone 
derived  soils. 
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The  dominant  species  were  listed  as  big  bluestem,  little  bluestem, 
black  jack  oak  (Quercus  marilandica) , and  post  oak  (Quercus  stellata) . 
Commonly  associated  species  are  described  by  Kiichler  (1974) . 

Again  near  the  Ponca  City  site  (MP  700) , the  Proposed  Action  route 
would  enter  cross  timbers-oak  savannah  (U.S.  Department  of  Agriculture 
1956) . This  location  marks  the  beginning  of  a broad  ecotonal  zone 
between  the  western  prairie  biome  (HP  650.8  to  700)  and  the  oak-hickory 
forests  of  the  east  (MP  730  and  east)  (Bruner  1931) . 

The  annual  precipitation  increases  in  an  easterly  direction  across 
Oklahoma  providing  the  increasingly  mesic  conditions  necessary  for  the 
growth  of  upland  deciduous  forest  (Bruner  1931) . This  moisture  gradient 
interacts  with  the  local  soil  types  to  produce  an  edaphic  matrix 
supporting  a patchy  distribution  of  grassland  and  woodland  types. 
Grassland  components  of  this  ecotone  tend  to  occupy  loamy  to  clay  upland 
soils,  while  oak- hickory  groves  are  more  typical  of  sandy  upland  range 
sites  and  breaks  (Allred  and  Mitchell  1955).  Toward  the  eastern  edge  of 
the  cross  timbers  the  more  favorable  moisture  regime  allows  woodlands  to 
develop  on  heavier  upland  soils  (U.S.  Department  of  Agriculture  1970). 
Likewise,  prairie  formations  become  increasingly  restricted  to  soils 
having  very  poor  permeability  characteristics  or  which  are  underlaid  by 
clay  pans  (Allred  and  Mitchell  1955) . The  associated  herbaceous  species 
as  well  as  the  physiognomy  of  the  dominant  vegetation  change  as  various 
soils  are  encountered. 

Where  grasslands  predominate,  big  bluestem,  little  bluestem,  Indian 
grass,  and  switchgrass  are  the  dominant  species  (U.S.  Department  of 
Agriculture  1956) . Other  species  often  encountered  include  beaked 
panicum  (Panicum  spp.),  and  purple  top  (Tridens  flavus)  (Allred  and 
Mitchell  1955) . The  presence  of  these  grasses  indicate  the  relationship 
of  this  vegetation  to  the  tail-grass  prairie  type.  Associated  forbs 
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include  pucoon  (Lithospermum  linearif olium) , spiderwort  (Tradescandia 
virginiana) , leadplant,  many-flowered  aster  (Aster  ericoides) , and 
several  goldenrod  species  (Bruner  1931;  Kiichler  1974). 

The  woody  species  common  to  the  forested  uplands  include  black-jack 
oak,  post  oak,  and  black  hickory  (Cary a texana) . Red  cedar  and  sumac 
abound  on  the  steeper,  more  exposed  sites.  Forbs  closely  associated 
with  the  oak-hickory  groves  include:  skullcap  (Scutellaria  parvula) , 

common  lousewort  (Pedicularis  canadendis) , pucoon  (Lithospermum 
caroliniense) , and  spiderwort  (Tradescandia  ohioensis)  (Bruner  1931) . 


B.ll  OAK-HICKORY  FOREST 


According  to  the  Southern  Forest  Experiment  Station  (1969) , the 
oak-hickory  association  extends  into  Oklahoma  in  Sequoyah  and  Muskogee 
Counties  (approximately  MP  880  to  910  of  the  Proposed  Action) . The 
dominant  species  in  this  forest  type  are  black-jack  oak,  post  oak, 
southern  red  oak,  white  oak,  and  black  hickory  (Paulsell  1968) . 

The  oak-hickory  type  is  typical  of  the  upland  areas  where  the 
Proposed  Action  route  would  traverse  northern  Arkansas  (MP  910  to 
997.4).  It  is  comprised  of  several  associations  which  are  distributed 
relative  to  edaphic  units. 

These  are  the  red  oak-hickory  type,  the  red  cedar  type,  the  black 
oak-black  hickory  type,  and  the  post  oak-black-jack  oak-winged  elm-black 
hickory  type.  These  associations  may  blend  gradually  into  one  another 
or  may  change  abruptly  where  salient  environmental  transitions  occur. 
Pines  are  often  found  in  these  types  as  subordinate  species  but  never  as 
dominants  (Paulsell  1968;  Arkansas  Department  of  Planning  1974).  The 
red  oak-white  oak-hickory  type  is  found  on  soils  with  moderate  to  high 
soil  moisture  and  fertility  characteristics.  North,  east,  and  west 
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slopes  are  most  likely  to  provide  sufficient  moisture  in  upland  situ- 
ations. This  community  also  occurs  in  lowlands  areas  on  high,  well- 
drained  terraces  (Arkansas  Department  of  Planning  1974) . 

Typical  dominant  species  of  the  red  oak-white  oak-hickory  type 
include  southern  red  oak,  northern  red  oak  (Quercus  rubra) , white  oak, 
black  hickory,  mockernut  hickory  (Carya  tomentosa) , and  shagbark  hickory 
(Carya  ovata) . Other  upland  oaks  which  may  be  associated  in  limited 
numbers  include  post  oak,  black-jack  oak,  and  chinquapin  oak  (Quercus 
muehlenbergii) . These  give  way  to  more  hydric  species  such  as  water  oak 
(Quercus  nigra)  and  swamp  chestnut  oak  (Quercus  michauxii)  where  this 
type  descends  into  the  lowland  terraces.  Other  hardwoods  frequently 
associated  with  this  community  include  black  gum  (Nyssa  sylvatica) , 
sugar  maple  (Acer  saccharum) , flowering  dogwood  (Cornus  f lorida) , and 
sweet  gum.  The  associated  pines  are  loblolly  pine  (Pinus  taeda) , and 
shortleaf  pine  (Pinus  echinata)  (Arkansas  Department  of  Planning  1974; 
Paulsell  1968). 

The  uplands  of  northern  Arkansas  in  the  vicinity  where  the  Proposed 
Action  would  traverse  the  region  (MP  910  to  997.4),  support  four  vari- 
ations of  the  oak-hickory  type  (Arkansas  Department  of  Planning  1974). 
The  red  cedar  type,  often  called  cedar  glades,  is  found  on  bluffs, 
hills,  barrens,  balds,  knobs,  and  rocky  glades  (Arkansas  Department  of 
Planning  1974) . While  the  pipeline  route  is  anticipated  to  avoid  much 
of  the  above  mentioned  terrain,  red  cedar  communities  may  occur  where 
erosion  and  nutrient  deficiency  have  lead  to  the  abandonment  of  fields 
and  consequently  invasion  by  red  cedar  (Paulsell  1968) . 

The  species  associated  with  red  cedar  include  shortleaf  pine,  post 
oak,  winged  elm,  black  hickory,  and  cinquapin  oak.  Ashe  juniper 
(Juniperus  ashei)  may  also  occur  in  this  vegetation  type  (Arkansas 
Department  of  Planning  1974;  Paulsell  1968). 
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The  black  oak-black  hickory  type  is  found  on  dry  east  and  west 
facing  slopes  intermediate  in  moisture  and  fertility  between  the  red  oak 
and  post  oak  types.  Shortleaf  pine  may  be  associated  with  this  type 
(Arkansas  Department  of  Planning  1974). 

The  post  oak-black- jack  oak-winged  elm-black  hickory  type  is  found 
on  dry  south  facing  slopes  and  ridge  tops  having  thin  soils  (Arkansas 
Department  of  Planning  1974) . The  presence  of  a fragipan  on  broad  flat 
ridges  induces  the  development  of  post  oak  flats  supporting  this  vege- 
tation type.  Where  the  proposed  alignments  traverse  these,  as  well  as 
other  highly  xeric  sites,  the  presence  of  this  association  would  be 
expected  (Arkansas  Department  of  Planning  1974;  Paulsell  1968).  The 
dominants  are  post  oak,  black-jack  oak,  winged  elm,  and  black  hickory. 
Shortleaf  pine  and  red  cedar  may  also  occur  (Paulsell  1968) . 


B.12  SOUTHERN  PINE -HARDWOOD  FOREST 


The  southern  pine-hardwood  forest  type  is  composed  of  two  main 
subgroupings  all  of  which  are  dominated  by  one  or  more  of  the  following: 
longleaf  pine  (Pinus  palustris);  shortleaf  pine;  loblolly;  or  slash  pine 
(Pinus  elliottii)  (Garrison,  et  al.  1977).  Hardwoods  frequently  occur 
in  these  stands  and  are  considered  to  form  the  regional  climax  community 
(Wenger  1969;  Quarterman  and  Keever  1962) . The  two  main  associations 
which  would  occur  along  the  Proposed  Action  route  are  the  loblolly- 
shortleaf  pine  and  longleaf-slash  pine  types.  The  latter  is  more  common 
in  southern  Louisiana.  The  loblolly-shortleaf  type  is  characterized  by 
forests  in  which  50  percent  or  more  of  the  stand  is  loblolly,  shortleaf, 
or  other  southern  pines.  Commonly  associated  trees  are  various  oaks, 
hickory,  sweet  gum,  red  maple,  and  winged  elm  (Garrison,  et  al.  1977). 

A shrub  understory  may  be  present  in  some  stands  depending  on  the 
frequency  of  pines  and  local  management  practices.  These  include 
flowering  dogwood,  hawthorn  (Crataegus  spp.),  wild  grape,  huckleberry 
(Vaccinium  spp.),  waxmyrtle  (Myrica  cerifera) , poison  ivy,  and  numerous 
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others.  The  distribution  of  understory  shrubs  is  strongly  influenced  by 
soil  type  and  drainage  (U.S.  Department  of  Agriculture  1972).  Stands 
which  have  been  managed  frequently  sustain  a herbaceous  layer  made  up 
primarily  of  grasses  (Wenger  1969) . These  often  include  switchcane 
(Arundinaria  tecta) , switchgrass,  longleaf  uniola  (Uniola  sessilif lora) , 
bluestem,  and  Indian  grass. 


B. 13  BARREN  LAND 


Some  very  small  areas  lacking  vegetative  cover,  due  primarily  to 
very  low  rainfall,  poor  soil  conditions  or  bare  exposed  rock  are  en- 
countered in  Wyoming  Nebraska,  South  Dakota,  Colorado,  Kansas,  and 
Louisiana. 
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Appendix  C 

WILDLIFE  AND  HABITAT  TYPES 


Wildlife  species  of  special  interest  are  listed  here,  along  with  a 
comparison  of  the  vegetative  habitat  types  in  which  these  species  would 
most  often  occur.  This  summary  table  is  general  since  the  vegetative 
habitat  types  listed  represent  broad  groupings. 

Wildlife  species  listed  here  are  discussed  in  more  detail  in  this 
report  or  in  the  Threatened  and  Endangered  Species  Technical  Report. 
Wildlife  species  of  special  interest  include  the  terrestrial  species 
discussed  in  the  Threatened  and  Endangered  Species  Technical  Report,  big 
game  mammals,  small  game  mammals,  gamebirds,  several  mammalian  pred- 
ators, and  several  raptors. 
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Tabic  Cl.  WILDLIFE  SPECIES  AND  HABITAT  TTPES 


State  Occurrence  in  Vegetative  Habltats^’c 


Species 

Occurrence 

A SGP 

MSP  TCP  SBR  PPF  NTV 

FW  CT  OHI  SPHF 

FEDERALLY  ENDANGERED  OR  THREATENED 

Black-footed  ferret 

SD,  WT,  CO, 

NE,  KS 

X X 

X X 

Florida  panther 

AR,  LA 

X XX 

Red  wolf 

LA 

X 

z 

Cray  bat 

KS,  OK,  AR 

(Colonies 

are  restricted  to  caves 

or  cave-like  habitats) 

Indiana  bat 

CK,  AR 

(Colonies 

in  caves) 

X 

Ozark  big-eared  bat 

OK,  AR 

(Colonies 

are  restricted  to  caves) 

Bald  eagle 

ALL  STATES 

(Wide— ranging  rep tor  which  map  occur  in  most  habitat 

types) 

Peregrine  falcon 

ALL  STATES 

(Wide-ranging  raptor  which  may  occur  In  most  habltst 

types) 

Whooping  crane 

SD,  NE,  XS,  OK 

X 

Red- cockade d woodpecker 

AR,  LA 

X 

American  alligator 

AR.  LA 

X 

X 

STATE  ENDANCERED  OP.  THREATENED 

Northern  swift  fox 

SD,  KE 

X 

X 

Creater  prairie  chicken 

00  (Endangered) 

» 

SD,  NE,  RS , 
OR 

X X 

Interior  least  tern 

SD,  HE,  KS 

X 

BIG  GAME 

Pronghorn  antelope 

SD,  WT,  CO, 

NE 

X 

X X 

Mule  deer 

SD,  WT,  CO, 

NE,  IS 

X 

X XX 

White- tailed  deer 

ALL  STATES 

X 

X 

XXX  X 

SMALL  GAME  AND  FETRBEARERS 

Desert  cottontail  rabbit 

SD,  WT,  NE, 

CO 

X 

X X X X 

Eastern  cottontail  rabbit 

NE,  KS,  CO, 

CK,  AR,  LA 

X 

X 

XXX  X 

Swamp  rabbit 

OK,  AR,  LA 

X 

White-tailed  Jackrabbit 

SD,  WT,  CO, 

NE 

X 

X X 

Blacl-talled  Jackrabblt  SD,  WT,  00, 

NE,  IS,  OF,  XX  X 


Cray  squirrel 

KE,  KS,  OK, 

AR,  LA 

z 

X 

X 

X 

X 

Fox  squirrel 

KS,  OK,  AR, 

LA 

z 

X 

X 

X 

X 

Badger 

SD,  WT,  CO, 

NE,  KS 

z 

z 

z 

Striped  akunk 

ALL  STATES 

z z 

z 

z 

z 

X 

X 

X 

X 

X 

I 

Muskrat 

ALL  STATES 

X 

X 

Beaver 

ALL  STATES 

X 

X 

Mink 

ALL  STATES 

X 

X 

Raccoon 

ALL  STATES 

z 

X 

X 

X 

X 

z 

Opossum 

NE,  KS,  CK, 

AR 

z 

X 

X 

X 

X 

X 

C-2 


Table  Cl.  WILDLIFE  SPECIES  AND  HABITAT  TYPES  (Continued,  Page  2 of  2). 


State 


Occurrence  in  Vegetative  Habitats 


b,c 


Species 

Occurrence 

A SGP 

MGP  TCP 

SBR  PPF  NFW  FW 

CT 

MAMMALIAN  PREDATORS 

Coyote 

SD,  WY,  CO, 
NE,  KS, 
OK,  AR 

(Vide  ranging  predator  which  may 

occur 

in 

Bobcat 

ALL  STATES 

(Wide  ranging  predator  which  may 

occur 

in 

Long-tailed  weasel 

ALL  STATES 

(Vide  ranging  predator  which  may 

occur 

in 

Gray  fox 

OK.,  AR,  LA 

(Wide  ranging  predator  which  may 

occur 

in 

Red  fox 

KS,  OK,  AR. 
LA 

(Wide  ranging  predator  which  may 

occur 

in 

GAMEBIRDS 

Sage  grouse 

WT 

X 

X 

Ring-necked  pheasant 

NE,  KS,  SD 

X 

X 

X 

Bobvhite  quail 

ALL  STATES 

X 

X 

X 

X 

X 

Sharptail  grouse 

WY,  SD,  NE 

X 

X 

X 

Wild  turkey 

WY,  NE,  KS, 
OK,  AR,  LA 

X X 

X 

X 

Mourning  dove 

ALL  STATES 

X 

X 

X 

X 

RAPTORS 

Golden  eagle 

SD,  WY,  CO, 
NE 

X 

X X 

X 

Prairie  falcon 

SD,  VY,  CO, 
NE 

X 

X X 

X 

Osprey 

ALL  STATES 

X 

X 

OTHER  SPECIES  OF  SPECIAL  INTEREST 

Black- tailed  prairie  dog 

SD,  WY,  CO, 
NE,  KS,  OK 

X X 

X 

X 

White- tailed  prairie  dog 

.CO 

X X 

.X 

X 

Sandhill  crane 

NE 

X 

X 

Great  blue  heron 

KS,  NE 

X 

X 

CJHF  SPHF 


aSD  - South  Dakota;  VY  - Wyoming;  CO  - Colorado;  NE  - Nebraska;  KS  - Kansas;  OK  - Oklahoma; 

AR  ■ Arkansas;  LA  ■ Louisiana. 

See  Appendix  B for  detailed  description  of  habitat. 

A - Agriculture;  SGP  - Short-grass  Prairie;  MCP  - Mid-grass  Prairie;  TCP  - Tail-grass  Prairie; 

SBR  » Shrub  and  Brush  Rangeland;  PPF  ■ Ponderosa  Pine  Forest;  NFW  - Non-fores ted  Wetlands; 

FU  ■ Forested  Wetlands;  CT  - Cross  Timbers;  OKF  - Oak-Hickory  Forest;  SPHF  * Southern  Pine-Hardwood  Forest. 
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